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PREFACE 


MANUAL OBJECTIVES 


This manual describes the concepts and capabilities of the 
RSX-11M/M-PLUS Task Builder, 


Working examples are used throughout this manual to introduce and 
describe features of the Task Builder. Because RSX-11M systems 
support a large number of programming languages, it is not practical 
to illustrate the Task Builder features in all of the languages 
Supported. Instead, most of the examples in the main text of this 
manual are written in MACRO-11. 


INTENDED AUDIENCE 


Before reading this manual, you should be familiar with the 
fundamental concepts of your operating system (RSX-11M or 
RSX-11M-PLUS) and with the operating procedures described in the 
RSX-11M/M-PLUS MCR Operations Manual. In addition, you should be 
familiar with the programming concepts described in the RSX-11M/M-PLUS 
Guide to Program Development. 


STRUCTURE OF THIS DOCUMENT 


This manual has 11 chapters. Their contents are summarized as 
follows: 


@e Chapter 1 describes the Task Builder command sequences that 
you use to interact with the Task Builder. 


e Chapter 2 describes the basic Task Builder functions, 
including the Task Builder's allocation of virtual address 
space and the resolution of global symbols. It also contains 
an introduction to supervisor-mode libraries, privileged 
tasks, and multiuser tasks. 


@e Chapter 3 describes the Task Builder's overlay capability and 
the language you use to define an overlay structure. 


@ Chapter 4 describes the two methods available to you to load 
overlay segments. 


e Chapter 5 describes some typical Task Builder features, 
including tasks that access shared regions and device commons, 
tasks that create dynamic regions, and virtual program 
sections. 
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e Chapter 6 defines privileged tasks, describes their mapping, 
and shows how to build a_ privileged task to examine unit 
control blocks. 


e Chapter 10 lists and describes the Task Builder switches. The 
switches are listed in alphabetical order. 


e Chapter 11 lists and describes the Task Builder options. The 
options are listed in alphabetical order. 


This manual also contains eight appendices. Their contents are 
summarized as follows: 


e Appendix A contains a detailed description of the Task Builder 
input data structures. 


@ Appendix B contains a detailed description of the task image 
file structure. 


e Appendix C describes the considerations for building a task on 
one system to run on ae esystem with a different hardware 
configuration. 


e Appendix D describes two memory dumps: postmortem and 
snapshot. 


e Appendix E contains a list of the symbols and program section 
names reserved for Task Builder use. 


@ Appendix F contains information on improving Task Builder 
performance. 


e Appendix G describes the fast Task Builder. 
e Appendix H contains the Task Builder error messages. 


A Task Builder glossary follows the appendices. 


ASSOCIATED DOCUMENTS 


Other manuals closely allied with this document are described in the 
Information Directory and Master Index for your operating system. 
This directory defines the intended audience of each manual in _ the 
documentation set and provides a brief synopsis of each manual's 


contents. 
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CONVENTIONS USED IN THIS DOCUMENT 


In this manual, horizontal ellipses (...) indicate that additional, 
optional arguments in a statement format have been omitted. For 
example: 


input-spec,... 


means that one or more input-spec items, separated by commas, can be 
specified. 


Vertical ellipses mean that lines in an example, command lines, or 
lines ina Task Builder map file that are not pertinent to an example 
have been omitted. For example: 


TKB>input-line 


means that one or more of the indicated TKB items have been omitted. 


The words "Task Builder" in this manual have been abbreviated to the 
acronym TKB. 


Unless otherwise stated, references to tasks, their mapping, and their 
structure imply a nonprivileged task in an RSX-11M mapped system. 


In the examples of Task Builder command sequences, the portion of the 
command sequence that you type is printed in red. The Task Builder's 
responses and prompts are printed in black. 


Shading in the manual has the following meanings: 
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SUMMARY OF TECHNICAL CHANGES 


This manual contains the changes for RSX-11M Version 4.1 and 
RSX-11M-PLUS Version 2.1. This manual has been extensively revised. 
A study of the Table of Contents and this Summary of Technical Changes 
is recommended before you look for information in the manual. 


GENERAL CHANGES 


Editorial changes were made throughout the manual to correct 
typographical errors. 


Small technical changes were made throughout the manual as a result of 
ongoing development, SPR responses, and readers' comments. 


The major technical changes to the manual are listed below. 


TECHNICAL CHANGES 
NEW OPTIONS 


DSPPAT -- Allows Bethel level patching of a conventional task or 
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SUMMARY OF TECHNICAL CHANGES 


NEW ERROR MESSAGES 

Module module-name contains incompatible autoload vectors 
CHANGED ERROR MESSAGES 

Lookup failure resident library file 

changed to 

Lookup failure resident library file - filename.ext 
MISCELLANEOUS TECHNICAL CHANGES 

Autoload vectors for conventional tasks have changed. The call 


to SAUTO is now made indirectly through .NAUTO in the overlay 
impure area. 


Memory allocation diagrams may be used as an aid to create .ODL 
files. 


Overlay Run-time System routines have changed size from the 
previous release, 


“MACRO-11. And FORTRAN manual load calling sequences. for | overlays, 
in’ I- and D-space tasks may not use aay ODEON OUE cue ; 


For versions of TKB. that support T-: and D-space ‘tasks and that. 
were used to.build libraries, TKB allocates autoload vectors in 
the root of the task only for those autoloadable entey points’. in 
the. library referenced by” the task, an om eee kee 


I-.and D-space tasks may link to “commons , conventional libraries, 
and pups ear oremeds libraries. 


‘Loading I- and. _ Despace’ tasks . into. memory. “requires “two. disk 
“accesses... Overlaid  I-.and” D-space tasks’ may. | “require, “in 
addition, two disk’ accesses for. ‘loading - each “eegment the 
“segment | contains both I- “space a d Daspace : et 


Segment ‘descriptors for pes 
1 FOE. the D-space , Potts 


Internal Symbol Directory Records, along with their formats, are 
described in Appendix A. They consist of: 


e Type 1 records, generated by TKB and output to the .STB file 


e Type 2 records, generated by language processors 
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e Type 3 records, created from type 2 records and output to the 
-STB file 


e Type 4 records, written to the .STB file without modification 
A new bit called LDSTYP distinguishes between a library or common. 
See offset RSLFLG in the resident library name block data in Appendix 
B. 


The first library in a cluster may be overlaid and contain a non-null 
root. 


New Task Builder reserved symbols have been added to Appendix E. 


The Fast Task Builder supports the /EA switch and the TASK= option. 


Other minor technical and editorial changes have been made also. 
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CHAPTER 1 


INTRODUCTION AND COMMAND SPECIFICATIONS 


The basic steps in developing a program are as follows: 


1. You write one or more routines in an RSX-11M/M-PLUS supported 
source language and enter each routine as an ASCII text file, 
through an editor. 


2. You submit each text file to the appropriate language 
translator (an assembler or compiler), which converts it to a 
relocatable object module. 


3. You specify the object modules as input to the Task Builder 
(TKB), which combines the object modules into a single task 
image output file. 


4. You install and run the task. 


If you find errors in the task when you run it, you make corrections 
to the text file using the editor, and then repeat steps 2 through 4. 


The Task Builder's main function is to convert relocatable object 
modules (.OBJ files) into a single task image (.TSK file) that you can 
install and run on a RSX-11M or RSX-11M-PLUS system. The task is the 
fundamental executable unit in both systems. 


If your program consists of a single object module, using the Task 
Builder (TKB) is appropriately simple. You specify as input only the 
name of the file containing the object module produced from the 
translation of the program, and specify as output the task image file. 


Typically, however, programs consist of more than a single object 
module. In this case, you name each of the object module files as 
input. TKB links the object modules, resolves references between 
them, resolves references to the system library, and produces a single 
task image ready to be installed and executed. 


TKB makes a set of assumptions (defaults) about the task image based 
on typical usage and storage requirements. You can override these 
assumptions by including switches and options in the task-building 
terminal sequence. Thus, you can build a task that is tailored to its 
own input/output and storage requirements. 


TKB also produces (upon request) a memory allocation (map) file that 
contains information describing the allocation of address space, the 
modules that make up the task image, and the value of all global 
symbols. In addition, you can request that a list of global symbols, 
accompanied by the name of each referencing module, be appended to the 
file (global cross reference). 
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Note that the examples in this manual use MCR as the operating system 
language. Refer to the RSX-11M-PLUS Command Language Manual and, in 
particular, to the command in that manual for DIGITAL Command Language 
equivalence. 


The following example shows a simple sequence for building a task: 


>MAC PROG=PROG 
>TKB PROG=PROG 
>INS PROG 
>RUN PROG 


The first command (MAC) causes the MACRO-11 assembler to translate the 
source code of the file PROG.MAC into a relocatable object module in 
the file PROG.OBJ. The second command (TKB) causes TKB to process the 
file PROG.OBJ and to produce the task image file PROG.TSK. The third 
command (INS) causes the INSTALL processor to add the task to _ the 
Executive's directory of executable tasks (System Task Directory). 
The fourth command (RUN) causes the task to execute. 


The example just given includes the command 
>TKB PROG=PROG 


This command illustrates the simplest use,of TKB. It gives the name 
of a single file as output and the name of a single file as input. 


The following sections describe basic Task Builder command forms and 
sequences. 


1.1 TASK COMMAND LINE 


The task command line contains the output file specifications, 
followed by the input file specifications; they are separated by an 
equal sign (=). You can specify up to three output files and any 
number of input files. 


The task command line has the following form: 
task-image-file,map-file,symbol-definition-file=input-file,... 


You must give the output files in a specific order: the first file 
you name is the image (.TSK) file; the second is the memory 
allocation (.MAP) file; and the third is the symbol definition (.STB) 
file. The map file lists information about the size and location of 
components within the task. The symbol definition file contains the 
global symbol definitions in the task and their virtual or relocatable 
addresses in a format suitable for reprocessing by TKB. You specify 
this file when you are building a resident library or common. 
(Resident libraries and commons are described in Chapter 3.) TKB 
combines the input files to create a single task image that can be 
installed and executed. 


1.1.1 Printing the Map File 


If you create a map file by specifying one in the TKB command line, 
there are a number of ways that you can print the file. The following 
examples show you ways that you may print the map file. 


lL. With the following two command lines, you can create a map 


file and then print it later. The TKB command line tells TKB 
to create a task file, a map file without printing it (by use 
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of the switch /-SP), and a symbol definition file. The PRINT 
command line tells the system to print the map file. 


>TKB INV.TSK, INV.MAP/-SP,INV.STB=INV.OBJ 
>PRINT INV.MAP 


With the next command line, you can print the map file 
directly as it is created. In this case, TKB tells the 
system to print the file by use of the switch /SP. However, 
the system task PRT... or ...PRT must be installed for this 
method to work. 


>TKB INV.TSK, INV.MAP/SP, INV.STB=INV.OBJ 


With the next command line, you can print the map file on a 
line printer that you specify. It is best to use this 
command line on an RSX-11M-PLUS system because that system 
uses transparent spooling. Using this command line on an 
RSX-11M system may cause the printer to be unavailable to 
other tasks. See your system manager for specific details 
about using the following command line. 


>TKB INV.TSK,LPn:,SY:INV.STB=INV.OBJ 


1.1.2 Omitting Specific Output Files 


You can omit any output file by replacing the file specification with 
the delimiting comma that would normally follow it. The following 


commands 
names. 


illustrate the ways in which TKB interprets the output file 


Command Output Files 


>TKB IMG1,IMG1,IMG1=IN1 The task image file is IMG1.TSK, the 


memory allocation (map) file is 
IMG1.MAP, and the symbol definition file 
is IMG1.STB. 


>TKB IMG1=IN1 The task image file is IMG1.TSK. 
>TKB ,IMG1=IN1 The map file is IMG1.MAP. 
>TKB  ,,IMG1=IN1 The symbol definition file is IMG1.STB. 
>TKB IMG1,,IMG1=IN1 The task image file is IMG1.TSK and the 
symbol definition file is IMG1.STB. 
>TKB =IN1 ie is a diagnostic run with no output 
iles, 


1.2 MULTILINE INPUT 


Although 
specify 
files, a 
consists 
when you 
1.3). 


you can specify a maximum of three output files, you can 
any number of input files. When you specify several input 
more flexible format is sometimes necessary -- one that 

of several lines. This multiline format is also necessary 
want to include options in your command sequence (see Section 
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If you type TKB, the Monitor Console Routine (MCR) activates the Task 
Builder. TKB then prompts for input until it receives a line 
consisting only of the terminating slash characters (//). For 
example: 


>TKB 

TKB>IMG1, IMGL=IN1 
TKB> IN2,IN3 

TKB> // 


This sequence produces the same result as the single line command 
>TKB IMG1,IMG1=IN1,1IN2,1N3 


Both command sequences produce the task image file IMG1.TSK and _ the 
map file IMG1.MAP from the input files IN1.0BJ, IN2.OBJ, and IN3.OBJ. 


You must specify the output file specifications and the equal sign (=) 
on the first command line. You can begin or continue input file 
specifications on subsequent lines. 


When you type the terminating slash characters (//), TKB stops 
accepting input, builds the task, and returns control to MCR. 


1.3 OPTIONS 


You use options to specify the characteristics of the task you are 
building. To include options in a task, you must use the multiline 
format. If you type a single slash (/) following the input file 
specification, TKB requests option information by displaying ENTER 
OPTIONS: and prompting for input. For example: 


> TKB 

TKB> IMGL, IMGL=IN1 
TRKB> IN2, IN3 

TKB / 

Enter Options: 

TKB> PRI=100 

TKB> COMMON=JRNAL: RO 
TKB> // 


In this sequence there are two options: PRI=100 and COMMON=JRNAL:RO. 
The two slashes end option input, initiate the task build, and return 
control to MCR upon completion. ; 


NOTE 


When you are building an overlaid task, 
there are exceptions to the use of the 
single slash (/). Overlaid tasks are 
described in Chapter 4. 


The RSX-11M/M-PLUS Task Builder provides numerous options, which are 
described in Chapter 11. The general form of an option is a keyword 
followed by an equal sign (=) and an argument list. The arguments in 
the list are separated from one another by a colon (:). In the 
example above, the first option consists of the keyword PRI and a 
single argument indicating that the task is to be assigned the 
priority 100. The second option consists of the keyword COMMON and an 
argument list, JRNAL:RO, indicating that the task accesses a resident 
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common region named JRNAL and that the access is read-only. You can 
specify more than one option on a line by using an exclamation point 
(!) to separate the options. For example, the command 


TKB> PRI=100 !COMMON=JRNAL: RO 
is equivalent to the two lines: 


TKB> PRI=100 
TKB> COMMON=JRNAL: RO 


Some options accept more than one set of argument lists. You use a 
comma (,) to separate the argument lists. For example, in the command 


TKB> COMMON=JRNAL:RO,RFIL: RW 


the first argument list indicates that the task has requested 
read-only access to the resident common JRNAL. The second argument 
list indicates that the task has requested read/write access to the 
resident common RFIL. 


The following three sequences are equivalent: 
TKB> COMMON=JRNAL: RO, RFIL: RW 
TKB> COMMON=JRNAL: RO! COMMON=REFIL: RW 


TKB> COMMON=JRNAL: RO 
TKB> COMMON=RFIL: RW 


1.4 MULTIPLE TASK SPECIFICATIONS 


If you intend to build more than one task, you can use the single 
slash (/) following option input. This directs TKB to stop accepting 
input, build the task, and request information for the next task 
build. For example: 


> TKB 

TKB> IMG1=IN1 

TKB> IN2,1N3 

TKB> / 

Enter Options: 

TKB> PRI=100 

TKB> COMMON=JRNAL: RO 
TKB> / 

TKB> IMG2=SUB1 

TKB> // 


TKB accepts the output and input file specifications and the option 
input; it then stops accepting input upon encountering the single 
slash (/) during option input. TKB builds IMGL.TSK and then returns 
to accept more input for building IMG2.TSK. 


1.5 INDIRECT COMMAND FILES 


You can enter commands to TKB directly from the keyboard, or 
indirectly through the indirect command file facility. To use the 
indirect command file facility, you prepare a file that contains the 
TKB commands you want to be executed. Later, after you invoke TKB, 
you type an at sign (@) followed by the name of the indirect command 
file. 
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For example, suppose you create a file called AFIL.CMD containing the 
following: ‘ 


IMG1, IMG1=IN1 
IN2,1N3 


/ 

PRI=100 
COMMON=JRNAL : RO 
// 


Later, you can type: 


>TKB 
TKB>@AFIL 
TKB> 


or simply: 
>TKB @AFIL 


When TKB encounters the at sign (@), it directs its search for 
commands to the file named AFIL.CMD. The example above is equivalent 
to the keyboard sequence 


>TKB 

TKB>IMG1L, IMG1=IN1 
TKB>IN2,1IN3 

TKB>/ 

Enter Options: 
TKB>PRI=100 
TKB>COMMON=JRNAL: RO 
TKB>// 


When TKB encounters two terminating slash characters (//) in the 
indirect command file, it terminates indirect command file processing, 
builds the task, and exits to MCR. 


When TKB encounters a single slash (/) in an indirect command file and 
the slash is the last character in the file, TKB directs its search 
for commands to the terminal. For example, suppose the file AFIL.CMD 
in the last example is changed to read: 


IMG1, IMG1=IN1 
IN2,IN3 
f 


Later, you can type: 


>TKB 
TKB>@AFIL 


In this case, TKB goes to the terminal and prompts: 


Enter Options: 
TKB> 


From this point, you input options to TKB directly from the keyboard. 
If you then conclude option input from the keyboard with double 
slashes (//), TKB suspends command processing, as described above, and 
exits to MCR following the task build. If you conclude option input 
with a single slash (/), TKB prompts for new command input following 
the task build of IMG1.TSK, as follows: 


TKB> 
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Using the single slash (/) following option input in indirect command 
files is a convenient way to return control to your terminal between 
successive task builds. For example, suppose you create two indirect 
command files. The first, AFIL.CMD, contains: 


IMG1, IMG1=IN1 
IN2,1N3 

i 

PRI=100 
COMMON=JRNAL 
/ 


The second, AFIL1.CMD, contains: 


IMG2, IMG2=IN4 


IN5,IN6 
/ 
PRI=100 
// 
Then, the terminal sequence to build these two tasks is: 
>TKB 
TKB>G@GAFIL 
TKB>GAFIL1 
> 
NOTE 
For interaction with a TKB indirect 
command file as described above, you 
must use the multiline format when you 
specify the indirect command file. 
TKB permits two levels of indirection in file references. That is, 


the indirect command file referenced in a terminal sequence can 
contain a reference to another indirect command file. For example, if 
the file BFIL.CMD contains all the standard options that are used by a 
particular group of users at an installation, you can modify AFIL to 
include an indirect command file reference to BFIL.CMD as a separate 
line in the option sequence. 


The contents of AFIL.CMD would then be: 


IMG1, IMG1=IN1 
IN2,1N3 

/ 

PRI=100 
COMMON=JRNAL: RO 
@BFIL 

// 


To build these files, you type: 


>TKB 
TKB> @AFIL 


Suppose the contents of BFIL.CMD are: 


STACK=100 


TrIM| m 


ONITS=5!ASG=DT1:5 
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Then the terminal equivalent of building these files is: 


>TKB 

TKB> IMG1, IMG1=IN1 
TKB>IN2,IN3 

TKB>/ 

Enter Options: 

TKB> PRI=100 
TKB>COMMON=JRNAL: RO 
TKB>STACK=100 
TKB>UNITS=5 !ASG=DT1:5 
TKB> // 


The indirect command file reference must appear on a separate line. 
For example, if you modify AFIL.CMD by adding the @BFIL reference on 
the same line as the COMMON=JRNAL:RO option, the substitution would 
not take place and TKB would report an error. 


1.6 COMMENTS IN LINES 


You can include comments at any point in the command sequence, except 
in lines that contain file specifications. You begin a comment with a 
semicolon (;) and terminate it with a carriage return. All text 
between these delimiters is a comment. 


For example, in the indirect command file AFIL.CMD, described in 
Section 1.5, you can add comments to provide more information about 
the purpose and the status of the task. 

TASK 33A 


DATA FROM GROUP E-46 WEEKLY 


Rie me te we SO 


MG1, IMG1= 


PROCESSING ROUTINES 


rt Ne we te 


Nl 


STATISTICAL TABLES 


TH we Ne we 


z 
N 


ADDITIONAL CONTROLS 


a 


3 

RI=100 

OMMON=JRNAL:RO ; RATE TABLES 
TASK STILL IN DEVELOPMENT 


i 


Nose se se Ose Wg NR e se se 


1.7 FILE SPECIFICATIONS 


TKB adheres to the standard RSX-lIM/M-PLUS conventions for file 
specifications. For any file, you can specify the device, the User 
File Directory (UFD), the file name, the file type, the file version 
number, and any number of switches. 
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The file specification has the form 
device: [group,member]filename.type;version/swl/sw2.../swn 


When you specify files by name only, TKB applies the default switch 
settings for device, group, member, type, and version. 


For example: 


>TKB 

TKB> IMG], IMG1=IN1 
TKB> IN2, IN3 

TKB> // 


If the current User Identification Code (UIC) of the terminal that TKB 
is running on is [200,200], the task image file specification of the 
example is assumed to be: 


SY0: [200,200] IMG1.TSK;1 


That is, TKB creates the task image file on the system device (SY0:) 
under UFD [200,200]. The default type for a task image file is .TSK 
and, if the name IMG1.TSK is new, the version number is 1. The 
default settings for all the task image switches also apply. Switch 
defaults are described in detail in Chapter 6. 


For example: 


>TKB 

TKB> [ [20,23] ] IMG1/CP/DA, IMG1/CR=IN1 
TKB> IN2;3,1N3 

TKB> // 


This sequence of commands instructs TKB to create a task image file 
IMGL.TSK;1 and a memory allocation (map) file IMG1.MAP;1 (actually, it 
produces IMG1.TSK and IMG1.MAP with versions one higher than the 
current versions) under UFD [20,23] on the device SY:. The task image 
is checkpointable and contains the standard debugging aid (ODT). TKB 
outputs the map to the line printer with a global cross-reference 
listing appended to it. TKB builds the task from the latest versions 
of IN1.OBJ and IN3.0BJ, and the specific version of IN2.0BJ. The 
input files are all found on the system device. 


The system device (SY:) is always the default device unless you 
specify otherwise. If you specify another device on either side of 
the equal sign, that device becomes the default device for the files 
on that side of the equal sign. For example: 


> TKB 
TKB> [[20,23]] IMG1L, IMG1, IMG1=DB1:IMG1,IN1,IN2 


This command line produces a task image file, map file, and listing 
file in UFD [20,23] on device SY:. All the object files are in UFD 
[20,23] on device DBl. In cases where files are scattered among 
several devices, the devices must be specified in the command line. 


For some files, a device specification is sufficient. In the example 
above, the map file could be fully specified by the device LP:. The 
map listing is produced on the line printer, but is not retained as a 
file. 


This example also used switches /CP, /CR, and /DA. The code, syntax, 
and meaning for each switch are given in Chapter 6. 
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1.8 SUMMARY OF SYNTAX RULES 
The syntax rules for issuing commands to TKB are as follows: 


@® A task-build command can take any one of four forms. The 
first form is a single line: 


>TKB task-command-line 
The second form has additional lines for input file names: 


>TKB 
TKB>task-command-line 
TKB>input-line 


TKB>terminating-symbol 
The third form allows you to specify options: 


>TKB 
TKB>task-command-line 
TKB>/ 

Enter Options: 
TKB>Option-line 


TKB>terminating-symbol 
The fourth form has both input lines and option lines: 


>TKB 
TKB>task-command-line 
TKB>input-line 


TKB>/ 
Enter Options: 
TKB>option-line 


TKB>terminating-symbol 
The terminating symbol can be: 

/ if you intend to build more than one task 
// if you want TKB to return control to MCR 

@ A task command line has one of the three forms: 
output-file-list=input-file,... 
=input-file,... 
@indirect-command-file 


The third form is an indirect command file specification, as 
described in Section 1.5. 
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An output file list has one of the three forms: 
task-image-file,map-file,symbol-definition-file 
task-image-file,map-file 
task-image-file 

The task-image-file is the file specification for the task 

image file; map-file is the file specification for the memory 

allocation (map) file; and symbol-definition-file is the file 
specification for the symbol definition file. Any of the 
specfications can be omitted, so that, for example, the 
following form is permitted: 
task-image-file,,symbol-definition-file 

An input line has one of two forms: 

input-file,... 


@indirect-command-file 


Both input-file and indirect-command-file are file 
specifications, 


An option line has one of two forms: 
option!... 
@indirect-command-file 
The indirect-command-file is a file specification. 
An option has the form: 
keyword=argument-list,... 
The argument-list is: 
arg:... 
The syntax for each option is given in Chapter 6. 


A file specification conforms to standard RSX-1M/M-PLUS 
conventions. It has the form: 


device: [group,member] filename.type;version/swl/sw2.../swn 
device: 
The name of the physical device on which the volume 
containing the desired file is mounted. The name consists 
of two ASCII characters followed by an optional 1l- or 
2-digit octal unit number and a colon; for example, LP: 
or DT1:. 
group 


The group number, in the range of 1 through 377(8). 
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member 


The member number, in the range 1 through 377(8). 


filename 


The name of the desired file. The file name can contain up 
to 9 alphanumeric characters. 


type 


The 3-character file type identification. Files having the 
same name but a different function are distinguished from 
one another by the file type; for example, CALC.TSK and 
CALC.OBJ. 


version 


The version number, in octal, of the file. Various 
versions of the same file are distinguished from one 
another by this number; for example, CALC.OBJ;1 and 
CALC.OBJ;2. 


All components of a file specification are optional. The 
combination of the group number and the member number is 
the User File Directory (UFD) that contains the file name. 


CHAPTER 2 


TASK BUILDER FUNCTIONS 


The process of building a task involves three distinct Task Builder 
(TKB) functions: 


1. Linking object modules 
2. Assigning addresses to the task image 
3. Building data structures into the task 


First, TKB is a linker. It collects and links the relocatable object 
modules that you specify to it into a single task image, and resolves 
references to global symbols across the module boundaries. 


Second, TKB assigns addresses to the task image. On mapped systems, 
TKB assigns addresses for a task beginning at 0. The Executive then 
relocates the addresses at run time. On unmapped systems, TKB assigns 
addresses for a task beginning at the base address of the partition in 
which the task is to run. The addresses of tasks that run on unmapped 
systems are not relocated at run time. 


NOTE 


Unless otherwise indicated, references 
to tasks that run on mapped systems 
assume that the tasks are nonprivileged 
and residing within system-controlled 
partitions. 


Third, TKB builds data structures into the task image that are 
required by the INSTALL processor to install the task and by the 
Executive to run it. 


This chapter describes the three TKB functions in detail. It also 
describes the concepts of mapped | d apped sy In addition, 
this chapter introduces regions, ‘ : - Sp overlays, 
privileged tasks, I= andi D=sp. asks; and many of the mapping 
concepts necessary for an understanding of task mapping and Task 
Builder functions. 


2.1 LINKING OBJECT MODULES 


TKB links object modules within the context of program sections and 
resolves references to global symbols across module boundaries. 


When the language translators convert symbolic source code within a 


module to object code, they assign provisional 16-bit addresses to the 
code. A single assembly or compilation produces a single object 


2-1 


TASK BUILDER FUNCTIONS 


module, In its simplest form, each module begins at 0 and extends 
upward to the highest address in the module. Three object modules 
produced at separate times might have the address limits shown in 
Figure 2-1. 


1000 


750 


500 


MODULE #1 MODULE #3 


MODULE #2 


RELOCATABLE 0 RELOCATABLE 0 RELOCATABLE 0 
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Figure 2-1 Relocatable Object Modules 


If these modules represent the separate modules of a single program, 
TKB links them together and modifies the provisional addresses to one 
of the following: 


® For a mapped system, a single sequence of addresses beginning 
at 0 and extending upward to the sum of the lengths of all the 
modules (-1 byte) 


e For an unmapped system, a single sequence of addresses 
beginning at a base address assigned at task-build time and 
extending upward to the sum of the lengths of all the modules 
(-1 byte) 


For example, Figure 2-2 shows the three modules linked for a mapped 
system and the modules linked for an unmapped system. 


2.1.1 Allocating Program Sections 

The language translators process source code and TKB links object 
modules within the context of program sections. A program section is 
a block of code or data that consists of three elements: 


e A name 

@ A set of attributes 

e A length 
A program section is the basic unit used by TKB to determine the 
placement of code and data in a task image. The language translators 
maintain a separate location counter for each program section in a 


program. The name of each program section, its attributes, and its 
length are conveyed to TKB through the object module. 
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2250 — 3250 

MODULE #3 MODULE #3 
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Figure 2-2 Modules Linked for Mapped and Unmapped Systems 


You can create as many program sections within a module as you wish by 
explicitly declaring them (with the COMMON statement in FORTRAN or the 
-PSECT directive in MACRO-11, for example) or by allowing the language 
translator to create them. If you do not explicitly create a program 
section in your source code, the language translator you are working 
with will create a "blank" program section within each module 
translated. This program section will appear on your listings and 
maps as . BLK... For more information on explicitly declared program 
sections, see your language reference manual. 


A program section's name is the name by which the language translator 
and TKB reference it. When processing files, both the language 
translator and TKB create internal tables that contain program section 
mames, attributes, and lengths. A named program section can be 
declared more than once. However, all occurrences of that named 
program section must have identical attributes if the section occurs 
more than once in the same module or if the section is a global 
program section. Identically named program sections within the same 
module and global program sections with differing attributes cause TKB 
to declare the program section as having multiple attributes, which is 
an error. However, identically named program sections with differing 
attributes may appear in different trees of an overlaid task if the 
program sections have the local (LCL) attribute. 


TASK BUILDER FUNCTIONS 


Program section attributes define a program section's contents, its 
placement in a task image, and, in some cases, the allowed mode of 
access (read/write or read-only). 


A program section's length determines how much address space TKB must 
reserve for it. 


When a program consists of more than one module, it is not unusual for 
program sections of the same name to exist in more than one of the 
modules. Therefore, as TKB scans the object modules, it collects 
scattered occurrences of program sections of the same name and 
combines them into a single area of your task image file. The 
attributes listed in Table 2-1 control the way TKB collects and places 
each program section in the task image. 


Table 2-1 
Program Section Attributes 


Attribute Value Meaning 


access-code RW Read/write: data can be read from, and 
written into, the program section. 


RO Read-only: data can be read from, but 
cannot be written into, the program 
section, 

allocation-code CON Concatenate: all references to a given 


program section name are concatenated; 
the total allocation is the sum of the 
individual allocations. 


OVR Overlay: all references to a given 
program section name overlay each other; 
the total allocation is the length of the 
longest individual allocation. 


relocation-code REL Relocatable: the base address of the 
program section is relocated relative to 
the base address of the task. 


ABS Absolute: the base address of the 
program section is not relocated; it is 
always 0. 


save SAV The program section has the SAVE 
attribute, and TKB forces the program 
section into the root. 


scope-code GBL Global: the program section name is 
recognized across overlay segment 
boundaries; TKB allocates storage for 
the program section from references 
outside the defining overlay segment. 


LCL Local: the program section name is 
recognized only within the defining 
overlay segment; TKB allocates storage 
for the program section from references 
within the defining overlay segment only. 


(continued on next page) 
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Table 2-1 (Cont.) 
Program Section Attributes 


i es 


Attribute Value Meaning 
a ee et 
type-code D Data: the program section contains data. 

I Instruction: the program section 


contains either instructions, or data and 
instructions. 


a ee 


2.1.1.1 Access-code and Allocation-code - TKB uses a program 
section's access-code and allocation-code to determine its placement 
and size in a task image. If you specify /SG in the command sequence, 
TKB divides address space into read/write and read-only areas, and 
places the program sections in the appropriate area according to 
access-code. However, the default is to order the program sections 
alphabetically. 


TKB uSeS a program section's allocation-code to determine its starting 
address and length. If a program section's allocation-code indicates 
that TKB is to overlay it (OVR), TKB places each allocation to the 
Program section from each module at the same address within the task 
image. TKB determines the total size of the program section from the 
length of the longest allocation to it. 


If a program section's allocation-code indicates that TKB is to 
concatenate it (CON), TKB places the allocation from the modules one 
after the other in the task image, and determines the total allocation 
from the sum of the lengths of each allocation. 


TKB always allocates address space for a Program section beginning on 
‘a word boundary. If the program section has the D (data) and CON 
(concatenate) attributes, TKB appends to the last byte of the previous 
allocation all storage contributed by subsequent modules. It does 
this regardless of whether that byte is on a word or nonword boundary. 
For a program section with the I (instruction) and CON attributes, 
however, TKB allocates address space contributed by subsequent modules 
beginning with the nearest following word boundary. 


For example, suppose three modules, INl, IN2, and IN3, are to be task 
built. Table 2-2 lists these modules with the program sections that 
each contains and their access codes and allocation codes. 


In this example, the program section named B, with the attribute CoN 
(concatenate), occurs twice. Thus, the total allocation for B is the 
sum of the lengths of each occurrence; that is, 100 + 120 = 220. The 
program section named A also occurs twice. However, it has the OVR 
(overlay) attribute; so its total allocation is the largest of the 
two sizes, or 300, Table 2-3 lists the individual program section 
allocations, 
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Table 2-2 


Program Sections for Modules IN1, IN2, and IN3 


I 


File Name 


IN1 


Program 
Section Access Allocation Ss 
Name Code Code (O 
B RW CON 
A RW OVR 
Cc RO CON 
A RW OVR 
B RW CON 
RO CON 
Table 2-3 


Individual Program Section Allocations 


ize 
ctal) 


100 
300 
150 


250 
120 


50 


a SSS 


Program Section Total 
Name Allocation 

B 220 

A 300 

Cc 220 


TKB then groups the program sections according to their 
and alphabetizes each group, as shown in Figure 2-3. 


NOTE 


The example shown in Figure 2-3 
represents the Task Builder's allocation 
of program sections if the /SG or JMU 
switches are used. For more 

see the description of the 
and /SG switches in Chapter 


READ-ONLY | 
ACCESS 


ACCESS 


access codes 


| READMWRITE TASK MEMORY 
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Figure 2-3 Allocation of Task Memory 
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The save attribute (SAV) is useful in cases where the information in a 
program section must be kept available to all task segments. The SAV 
attribute of a program section causes TKB to force the program section 
into the root of an overlaid task. Therefore, the named common block 
in the FORTRAN SAVE statement or the named program section in the 
MACRO-11 .PSECT directive specified with the SAV attribute are in the 
root of the task. 


2.1.1.2 Type-Code and Scope-Code - The scope-code is meaningful only 
when you define an overlay structure for a task. The scope-code is 
described in Chapters 3 and 4 within the context of the descriptions 
of overlays. {The type-code is meaningful in the context of program 
sections within an I- and D-space task, as described in Chapter 7.} 


2.1.2 Resolving Global Symbols 


TKB resolves references to global symbols across module boundaries and 
any references (explicit or implicit) to the system library. When the 
language translators process a text file, they assume that references 
to global symbols within the file are defined in other, separately 
assembled or compiled modules. As TKB links the relocatable object 
modules, it creates an internal table of the global symbols it 
encounters within each module. If, after TKB examines and links all 
the object modules, references remain to symbols that have not been 
defined, TKB assumes that it will find the definition for the symbols 
within the default system object module library (LB:[{1,1]SYSLIB.OLB). 
If undefined symbols still remain after SYSLIB is examined, TKB flags 
the symbols as undefined. If you have not specified an output map in 
your TKB command sequence, TKB reports the names of the undefined 
symbols to you on your terminal. If you have specified an output map, 
TKB outputs to your terminal only the fact that the task contains 
undefined symbols. The names of the symbols appear on your map 
listing. 


When creating the task image file, TKB resolves global references, as 
shown in the following example. Table 2-4 lists the three files INI, 
IN2, and IN3, showing the program sections within each file, the 
global symbol definitions within each program section, and the 
references to global symbols in each program section. 


Table 2-4 
Resolution of Global Symbols for IN1, IN2, and IN3 


reer a 


File Program Section Global Global 
Name Name Definition Reference 
INL B Bl A 
B2 Ll 
A cl 
XXX 
Cc 
IN2 A A 
B BL B2 
IN3 Cc Bl 
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In processing the first file, IN1, TKB finds definitions for Bl and B2 
and references to A, Ll, Cl, and XXX. Because no definition exists 
for these references, TKB defers the resolution of these global 
symbols. In processing the next file, IN2, TKB finds a definition for 
A, which resolves the previous reference, and a reference to B2, which 
can be immediately resolved. 


When all the object files have been processed, TKB has three 
unresolved global reference: Cl, Ll, and XXX. Assume that a search 
of the system library LB:[1,1]SYSLIB.OLB resolves Ll and XXX, and TKB 
includes the defining modules in the task's image. Assume also that 
TKB cannot resolve the global symbol Cl. TKB lists it as an undefined 
global symbol. 


The relocatable global symbol Bl is defined twice. TKB lists it as a 
multiply defined global symbol. TKB uses the first definition of that 
multiply defined symbol. 


Finally, an absolute global symbol (for example, symbol=100) can be 
defined more than once without being listed as multiply defined, as 
long as each occurrence of the symbol has the same value. 


2.2 THE TASK STRUCTURE 


TKB builds the data structures required by other system programs and 
incorporates them into the task image. The Executive (which is 
responsible for the allocation of system resources) must have access 
to the data for all tasks on the system. It must know, for example, a 
task's size and priority, and it must have information about the way 


each task expects to use the system. It is the Task Builder's 
responsibility to allocate space in the task image for the data 
structures required by the Executive. For example, TKB allocates 


space for the task header and initializes it. 


The disk image file created by TKB contains the linked task and all of 
the information required by the system programs to install and run it. 

In its simplest form, the disk image file consists of three physically 
contiguous parts: 


@® The label block group 
e The task header 
e The task memory image 
Figure 2-4 illustrates the basic simplified structure of this file. 


The label block group contains data produced by TKB and used by 
INSTALL command processing. It contains information about the task, 
such as the task's name, the partition in which it runs, its size and 
priority, and the logical units assigned to it. When you install the 
task, INSTALL command processing (hereinafter called INSTALL) uses 
this information to create a Task Control Block (TCB) entry for the 
task in the System Task Directory (STD) and to initialize the task's 
header information. 


The task's header contains information that the Executive uses when it 
runs the task. The header also provides a storage area for saving the 
task's essential data when the task is checkpointed. TKB creates and 
partially initializes the header; INSTALL initializes the rest of the 
header. 
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Figure 2-4 Disk Image of the Task 


The task memory contains the linked modules of the program and, 
therefore, the code and data. It also contains the task's stack. The 
stack is an area of task memory that a task can use for temporary 
storage and subroutine linkage. It can be referenced through general 
register 6, the stack pointer (SP). The label block group, the task's 
header, and the task memory are described in detail in Appendix B. 


The task's memory image is the part of your task that the system reads 
into physical memory at run time. The label block group is not 
required in physical memory. Therefore, in its simplest form, the 
task's memory image consists of only two parts: the task header and 
task memory. Figure 2-5 shows the memory image. 
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Figure 2-5 Memory Image 
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2.3 OVERLAYS 


This section is an introduction to overlaid tasks. Details about 
overlaid tasks can be found in Chapters 3 and 4, 


Using overlays can save memory space by reducing the size of the 
executing portion of the task or the physical memory required by the 
task. Parts of an overlaid task reside on disk, thereby saving memory 
space, 


An overlaid task is a task designed to have discrete parts. The parts 
of a task designed this way can execute relatively independently of 
other parts. Parts of an overlaid task reside on disk until they are 
needed for their required function. The common part of the task, 
which stays in memory, is the root. The root calls the other parts of 
the task, which are referred to as segments, from disk into memory. 


The RSX-11M/M-PLUS systems have two types of overlaid tasks. One type 
of overlaid task reads in segments from disk over other segments 
already in memory. A task of this type is called a disk-resident 
overlaid task. In this task, segments reside on disk until they are 
needed. The segments in disk-resident overlays that share the same 
memory address space of the task with other segments must be logically 
independent of those segments. The independence is necessary because 
the other segments are on disk and cannot be referenced. For example, 
Task A, an overlaid task root, can call either of two 
segments: segment B or segment C. The root of Task A initially calls 
segment B. Segments B and C occupy the same memory space. Segment B 
cannot call segment C and segment C cannot call segment B. However, 
if segment B returns control of the task to the root of task A, the 
root can then call segment C. Segment C would then be read into 
memory over segment B. Figure 2-6 illustrates this sequence. 


Because segments of a disk-resident overlaid task can occupy the same 
memory space, a disk-overlaid task can occupy less memory than it 
would if it were not overlaid. However, more disk I/O transfers (and, 
therefore, more time) are needed for this type of task. 


Another type of overlaid task is the memory-resident overlaid task. 
In this task, the segments reside on disk until they are needed. At 
that time, the needed segment is read into a sequentially adjacent 
area of memory and resides there until the task ends. For example, a 
mMemory-resident overlaid Task A has two segments: segment B= and 
segment C. If the root of task A calls segment B, segment B is read 
into memory adjacent to the root. When the root regains control and 
then calls segment C, segment C is read into memory adjacent to 
segment B. Figure 2-7 illustrates this sequence. 


Memory-resident overlaid tasks execute faster than disk-resident 
overlaid tasks. The increase in speed occurs because fewer disk I/0 
transfers are needed during task execution. 
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Figure 2-6 Simple 2-Segment, Disk-Resident Overlay Calling Sequence 
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Figure 2-7 Simple 2-Segment, Memory-Resident Overlay Calling 
Sequence 
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2.4 ADDRESSING CONCEPTS 


The primary addressing mechanism of the PDP-11 is the 16-bit computer 
word. The maximum physical address space that the PDP-1ll can 
reference at any one time is a function of the length of this word. 
Because of the 16-bit word size, a task can have an address no larger 
than 177777(octal) (32K words) within the task image for nonprivileged 
tasks on an unmapped system. In practice, the task size may be 
limited to a few words less than 32K because of system design. 


2.4.1 Physical, Virtual, and Logical Addresses 


Physical, virtual, and logical addresses, and virtual and logical 
address space, are concepts that provide a basis for understanding the 
functions of task addressing and the use of task windows. 


@ Physical addresses - A single, physical location in memory is 
called the physical address. 


Memory is divided into parts called bytes. They are numbered 
according to their position in memory. Therefore, the lowest 
byte is 0 and the highest byte is whatever the upper limit of 
memory may be for a particular system; for example, 32K, 64K, 
and so forth. The assigned number is called the physical 
address. 


A task contains addresses (for example, 0 through 2200). TKB 
relocates the task's addresses in an unmapped system by a 
number represented by the base address of the partition in 
which it is installed. After installation, the task's 
addresses refer to physical addresses of memory, which always 
correspond to the same physical memory in an unmapped system. 


Therefore, the task addresses have an actual one-to-one 
relationship to physical memory. The same relationship exists 
any time the task is in memory. The memory (physical) 
addresses will not be from 0 through 2200. For example, after 
the task is installed in the partition, the task's address of 
0 may become physical address 17000 because the Task Builder 
added in the offset, which is equal to the partition base 
address. 


In a mapped system, the task's addresses remain the same but 
the physical memory addresses may change due to Executive 
processes (checkpointing, swapping, and so forth.). 
Therefore, the task addresses do not always correspond to the 
same physical memory. If the task uses memory management 
directives, the memory addressing can be changed by the task 
to include any part of physical memory that it is allowed to 
access. 


e Virtual addresses - A task's virtual addresses are the 
addresses within the task. 


The PDP-1l's 16-bit word length (a mapped system) imposes’ the 
address range of 32K words on the virtual addresses. 
Therefore, these task addresses could inciude addresses 6 
through 177777(octal) depending on the length of the task. 
These task addresses are not the same as the actual addresses 
of the memory in which the task resides. 
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@ Virtual address space - A task's virtual address space is that 
space encompassed by the range of virtual addresses that the 
task uses. 


With the Create Address Window (CRAWS) memory management 
directive, a task can divide its virtual address space into 
segments called virtual address windows. By using address 
windows, you can manipulate the mapping of virtual addresses 
to dififerent areas of physical memory. 


@ Logical addresses - A task's logical addresses are the actual 
physical memory addresses that the task can access. 


e Logical address space - The task's logical address space is 
the total amount of physical memory to which the task has 
access rights. 


The physical memory represented by the logical addresses may 
or may not be continuous. The items in physical memory that 
logical address space includes are the task itself, and static 
and dynamic regions. 


2.4.2 Unmapped Systems 


In an unmapped system, the task's virtual address space and its 
logical address space coincide exactly, as shown in Figure 2-8. 


In an unmapped system, the task's address space is limited to 32K 
words, All of the machine's physical memory and all of its device 
registers are accessible to all tasks running on the system. The top 
4K words of address space are reserved for the UNIBUS addresses that 
correspond to the peripheral device registers (the I/0 page), and a 
segment of low memory is occupied by the Executive. Therefore, in an 
unmapped system, the largest task size is 32K words minus the I/O page 
and the size of the Executive. Figure 2-9 shows the memory layout for 
an unmapped system. 


Unmapped systems contain only user-controlled partitions. When TKB 
links the relocatable object modules of a task that is to run on an 
unmapped system, it requires that you specify the partition in which 
the task is to run, and the partition's base address and length. TKB 
sets the base address of the task to the base address of the 
partition. This means that the task's location in physical memory is 
bound to the partition and does not change. Because all of physical 
memory in an unmapped system is directly addressable, and the task's 
location within memory does not change, the addresses that TKB assigns 
coincide exactly with the physical addresses of the machine and, 
therefore, do not need to be relocated at run time. 


2.4.3 Mapped Systems 


A mapped system is one in which the processor contains a KT-1l1 memory 
management unit. The processor handbook for your machine contains a 
complete description of the memory management unit. 


Mapped processors have up to three modes of operation: kernel, 
“Supervisor, and user (the PDP-11/34 does not have supervisor mode). 
The information in this section is relevant to user mode only. 


TASK BUILDER FUNCTIONS 


PHYSICAL 
MEMORY 


32K TASK N+32K 
32K 


SOOLERE N = PARTITION noeHe Se 
apts BASE ADDRESS Spige 


BEFORE 
ASSIGNING 
ADDRESSES 


— —_— — = = 


ZK-384-81 


Figure 2-8 Virtual and Logical Address Space Coincidence 
in an Unmapped System 


In a mapped system, the relationship between virtual address space and 
physical address space is different from that of an unmapped system. 
The primary addressing mechanism for a mapped system is still the 
16-bit word, and virtual address space is still 32K words. However, a 
mapped system has a much greater physical memory capacity and, 
therefore, physical memory and virtual address space do not coincide. 


To address ail of physical memory in a mapped system, a machine must 
have an effective word length of 18 or 22 bits, depending on the model 
of the machine, When TKB links the relocatable object modules of a 
task that is to run on a mapped system, it assigns 16-bit addresses to 
the task image. The memory management unit's function (under control 
of the Executive) is to convert the task's 16-bit addresses to 
effective 18- or 22-bit physical addresses. The mechanical job of 
task relocation is performed by the Executive and the memory 
Management unit at task run time. Figure 2-10 illustrates the 
relationship between physical memory and virtual address space in a 
mapped system. 
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Figure 2-9 Memory Layout for Unmapped System 


The memory management unit divides a machine's 32K words of virtual 
address space into eight 4K-word segments or pages. Each page has two 
registers associated with it: 


® A 16-bit Page Description Register (PDR), which contains 
control and access information about the page with which it is 
associated 


e A 16-bit Page Address Register (PAR), which is an address 
relocation register 


The PDRs and PARS are always used as a pair. Each pair is called an 
Active Page Register (APR). Figure 2-11 shows how the memory 
Management unit divides the 32K words of virtual address space. 


The Executive allocates only as many APRs as are necessary to map a 
given task into physical memory. Therefore, a 4K-word task requires 
one APR; a 6K-word task requires two. Figure 2-12 illustrates this 
mapping. 
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Figure 2-10 Task Relocation in a Mapped System 
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Figure 2-11 Memory Management Unit's Division of Virtual 
Address Space 


Finally, the layout of the virtual address space for a task that is to 
run in a mapped system is different in most cases from that of a task 
that is run in an unmapped system. Unless a task is privileged, the 
I/O page and the Executive are not normally part of a task's virtual 
address space and, unlike in an unmapped system, a task is inhibited 
by the system from accessing any portion of physical memory that it 
does not specifically own. Because the I/0 page and the Executive are 
not part of a task's virtual address space, a task can be 
approximately 32,767 words long (32K minus 32 words needed by the 
loader) on a mapped system. TKB can build a task of 32K minus 1 word 
in size. However, overlaid tasks, and tasks that become extended, may 
use the entire 32K-word space. 


2.4.4 Regions 


This section briefly describes regions and their relationship to and 
use by tasks. Regions and their use are more thoroughly described in 
Chapter 5. 


A region is a defined area of memory that can contain code or data. 
It can also be a blank area reserved for use by one or more tasks. 
The region is named and built like a task except that the /HD header 
switch is negated (/-HD) because the region is not a task and does not 
need a task header. Tasks can also create regions dynamically as they 
execute. Dynamic regions are useful because they increase the task's 
logical address space while saving its virtual address space. Regions 
also allow tasks to share code and data with other tasks. 
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Figure 2-12 Mapping for 4K-Word and 6K-Word Tasks 


are named according to their use or the way in which they were 
These regions are: 


Task Region -- A continuous block of memory in which the task 
runs. 
Common Shared Region -- On unmapped systems, a shared region 


defined by an operator at run time or buiit into the system 
during system generation; for example, a global common area. 
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Resident commons are usually called shared regions because 
they are used as an area in which tasks share common data. 
Shared regions can be absolute or position independent. 
Shared regions and their use are described in Chapter 5. 


@® ULibrary Shared Region -- A. shared region containing common 
code or routines shared by tasks, and in this way saving 
virtual address space in the tasks. 


® Dynamic Region -- A region created dynamically at run time by 
the Create Region (CRRGS) memory management directive in the 
task. This directive and associated directives are described 
in the RSX-11M/M-PLUS Executive Reference Manual. 


By convention, a shared region that contains code is a library and a 
shared region that contains data is a common. 


Tasks must map to a region by using task windows which must be defined 
and numbered in the task when the task is built. Usually, a task uses 
one window for each region to which mapping must occur. Task windows 
are described in the next section, Task Mapping and Windows. 


Figure 2-14 shows a sample collection of regions that could make up a 
task's logical address space. A task's logical address space can 
expand and contract dynamically as the task issues the appropriate 
memory management directives. The header and root segment are always 
Part of the region. Therefore, the task header and root segment 
always use window 0 (UAPR 0) and region 0. Because a region occupies 
a continuous area of memory, each region is shown as a separate block. 


2.5 TASK MAPPING AND WINDOWS 


As mentioned earlier, tasks that run on mapped systems must be 
relocated at run time, When you build a task that is to run on a 
mapped system, TKB creates and places in the header of the task one or 
more 8-word data structures called window blocks. When you install a 
task, INSTALL initializes the window block(s). Once initialized, a 
window block describes a range of continuous virtual addresses called 
a window. 


2.5.1 Task Windows 


A window can be as small as 32 words or as large as 32K words. When a 
task consists of one continuous range of addresses (a single region 
task) only one window block is required to describe the entire task 
from the beginning of its header to the highest virtual address in the 
task. When a task consists of two or more regions (such as ae task 
that references a shared region as described in Chapter 5), each 
region must have at least one window block associated with it that 
describes all or a portion of the region, 


When the Executive maps a task into physical memory, it extracts the 
information it requires to set up the APRs of the memory management 
unit from the task's window block. 
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Figure 2-13 Window Block 0 


When you run your task, the Executive determines where in physical 
memory the task is to reside. The Executive then loads the Page 
Address Register portion of the APRs with a relocation constant that, 
when combined with the addresses of the task, yields the 18- or 22-bit 
physical address range of the task. 


Referring to Figure 2-14, which illustrates a mapped system without I- 
and D-space, you can observe that a large 32K user task contains three 
distinct areas of continuous space called "windows." The term "task 
window" is a construct that maps a continuous portion of the task's 
virtual address space to a continuocus portion of a region in the 
task's logical address space. Windows must have a specified size and 
starting address. The window size can be from 32 words to 32K minus 
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32 words, and windows must start on a 4K address boundary. Figure 
2-14 shows three windows that are not continuous in the task's virtual 
address space. However, the space within each window is continuous. 
In this task, the size of window 0 is 11K; the size of window 1 is 
11K; and the size of window 2 is 8K. The concept of windows exists 
for the following specific reason. 


By using the concept of windows and the memory management directives, 
a nonprivileged task can access a larger logical memory space than 
that implied by the 32K virtual addressing range and normally 
accessible by the 16-bit address. A task can, in fact, only access 
32K of memory at one time. However, a nonprivileged task can change 
its access to logical addresses (real, physical memory). The area 
that your program accesses can be changed by the program during 
program execution. The process of accessing different logical areas 
of memory is called "mapping." 


By referring to Figure 2-14, you can see that window 1 in the task is 
iRapped to region 1 in physical memory. The task can change the window 
1 mapping to region 0 in physical memory. In effect, then, though a 
task is limited to a range of 32K virtual addresses, a task can access 
all the physical memory available to it (determined by the way that 
you set up the mapping) by changing the mapping of its windows to 
different logical addresses. Figure 2-14 provides a visual 
description of the concept of mapping to different logical addresses. 


The discussion now proceeds to setting up the task's windows. This is 
done by defining task window blocks to TKB. 


To manipulate virtual address mapping to various logical areas, you 
must first divide a task's 32K of virtual address space into segments. 
These segments are task (virtual address) windows. Each window 
encompasses a continuous range of virtual addresses. The first 
address of the window address range must be a multiple of 4K (the 
first address must begin on a 4K boundary) because of the way that the 
KT-1l memory management unit uses APRs. 


On ‘an RSX=11M system, you’ can “specify up to. seven. windows... “Task 
mapping for. the ttask's code requires the use, of twinaay, Oo.  Metetore J 
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minimum of 32.words to a maximum of 32K minus 32 wordy 2g: 


RSX-11M-PLUS © tasks er ae I 
libraries _ awe." total. .o 


and _D-space or — _supervisor-mode 


A task that includes directives that dynamically manipulate address 
windows must have task window blocks set up in the task header as well 
as Window Definition Blocks in the code for use by the Create Address 
Window directive. The Executive uses task window blocks to identify 
and describe each currently existing window. When linking the task, 
the programmer specifies the number of extra window blocks needed by 
the task. The number of blocks should equal the maximum number of 
windows that will exist concurrently while the task is running. 
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In RSX-11M or RSX-1LIM-PLUS without I- and D-space, a window's 
identification is a number from 0 to 7, which is an index to the 
window's corresponding window block. The address window identified by 
0 is the window that always maps the task's header and root segment. 
TKB creates window 0, which the Executive uses to map the task. No 
directive may specify window 0; a directive that does so is rejected. 


When a task uses memory management directives, the Executive views the 
relationship between the task's virtual and logical address space in 
terms of windows and regions. Unless a virtual address is part of an 
existing address window, the address does not point anywhere. This is 
a point to watch when setting up windows with the Create Address 
Window directive (CRAWS). Similarly, a window can be mapped only to 
an area that is all or part of an existing region within the task's 
logical address space. 


Once a task has defined the necessary windows and regions, the task 
can issue memory management directives to perform operations such as 
the following: 


@ Map a window to all or part of a region. 


e Unmap a window from one region in order to map it to another 
region. 


e Unmap a window from one part of a region in order to map it to 
another part of the same region. 
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2.7 PRIVILEGED TASKS 


RSX-11M/M-PLUS systems have two classes of tasks: privileged and 
nonprivileged. However, the term "privileged" has meaning in mapped 
systems only, because in mapped systems certain areas of memory are 
protected from nonprivileged tasks. In an unmapped system, any task 
has the ability to access all of physical memory if so programmed. 
Therefore, the distinction between these two classes of tasks is 
primarily one of their mapping to memory in a mapped system. 


Privileged tasks in a mapped system can access system data areas and 
the Executive. Altering system data areas or the Executive can cause 
obscure and difficult problems. Therefore, privileged tasks must be 
programmed and used with all caution. 


You can specify a task as privileged by using the /PR switch in the 
TKB command line. The /PR:0 switch allows a task to perform certain 
privileged operations; but, the /PR:0 task cannot access the 
Executive or system data structures. The /PR:4 switch allows the task 
to directly map the 1/0 page, Executive routines, and system data 
structures. The /PR:4 switch is used for a privileged task in a 
system that has an Executive of 16K or less. The /PR:5 switch allows 
a task to directly map to the I/O page, Executive routines, and system 
data structures. The /PR:5 switch is used for a privileged task in a 
system that has an Executive of 20K or less. 


Chapter 6 describes privileged tasks and their mapping in detail. 
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CHAPTER 3 


OVERLAY CAPABILITY 


TKB provides you with the means to reduce the memory and/or virtual 
address space requirements of your task by using tree-like overlay 
structures created with the Overlay Description Language (ODL). You 
can divide your conventional task into Pieces called segments, which 
are loadable with one disk access. 


mS " 
: hw The segments are 
the discrete parts of the overlay structure that form the tree. You 
can specify two kinds of overlay segments: those that reside on disk, 
and those that reside permanently in memory after being loaded from 
disk. 


3.1 OVERLAY STRUCTURES 
To create an overlay structure, you divide a task into a series of 
segments consisting of: 


e A single root segment, which is always in memory 


@ Any number of overlay segments, you must consider which either 
1) reside on disk and share virtual address space and physical 
memory with one another (disk-resident overlays); or 2) 
reside in memory and share only virtual address space with one 
another (memory-resident overlays)l 


Segments consist of one or more object modules, which in turn consist 
of one or more program sections. Segments that overlay each other 
must be logically independent; that is, the components of one segment 
cannot reference the components of another segment with which it 
shares virtual address space. In addition to the logical independence 
of the overlay segments, you must consider the general flow of control 
within the task when creating overlay segments. 


You must also consider the kind of overlay segment to create at a 
given position in the structure, and how to construct it. Dividing a 
task into disk-resident overlays saves physical space, but introduces 
the overhead activity of loading these segments each time they are 


needed -- but are not present -- in memory. Memory-resident 
overlays, on the other hand, are loaded from disk only the first time 
they are referenced. Thereafter, they remain in memory and are 


referenced by remapping. 


1. Note that memory-resident overlays can be used only if the hardware 
has a memory management unit, and if support for the memory management 
directives has been included in the system on which the task is to 
run, 
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Several large classes of tasks can be handled effectively when built 


as overlay structures. For example, a task that moves sequentially 
through a set of modules is well suited to use as an overlay 
structure. A task that selects one of a set of modules according to 


the value of an item of input data is also well suited to use as an 
overlay structure. 


3.1.1 Disk-Resident Overlay Structures 


Disk-resident overlays conserve virtual address space and physical 
memory by sharing them with other overlays. Segments that are 
logically independent need not be present in memory at the same time. 
They, therefore, can occupy a common physical area in memory (and, 
therefore, common virtual address space) whenever either needs to be 
used. 


The use of disk-resident overlays is shown in this section by an 
example, task TK1, which consists of four input files. Each input 
file consists of a single module with the same name as the file. The 
task is built by the command 


>TKB TK1=OVRLAY.ODL/MP 
and the file OVRLAY.ODL contains the modules CNTRL, A, B, C in an 
overlay description for the task being built. The /MP switch 
specifies that the input file is an Overlay Description Language (ODL) 
file. 


In this example, the modules A, B, and C are logically independent; 
that is: 


A does not call B or C and does not use the data of Bor C. 

B does not call A or C and does not use the data of A or C. 

C does not call A or B and does not use the data of A or B. 
A disk-resident overlay structure can be defined in which A, B, and C 
are overlay segments that occupy the same storage area in physical 
memory. The flow of control for the task is as follows: 

CNTRL calls A and A returns to CNTRL. 

CNTRL calls B and B returns to CNTRL. 

CNTRL calls C and C returns to CNTRL. 

CNTRL calls A and A returns to CNTRL. 
In this example, the loading of overlays occurs only four times during 
the execution of the task. Therefore, the virtual address space and 
physical memory requirements of the task can be reduced without unduly 
increasing the overhead activity. 
The effect of the use of an overlay structure on allocating virtual 


address space and physical memory for task TK1 is described in the 
following paragraphs. 
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The lengths of the modules are: 


Module Length (in Octal) 
CNTRL 20000 bytes 
A 30000 bytes 
B 20000 bytes 
Cc 14000 bytes 


Figure 3-1 shows the virtual address space and physical memory 
required as a result of building TKl as a single-segment task on a 
system with memory management hardware. 


The virtual address space and physical memory requirement to build TK1 
aS a single-segment task is 104000(octal) bytes. 


In contrast, Figure 3-2 shows the virtual address space and physical 
memory required as a result of building TK1 as a multisegment task and 
using the overlay capability. 


The multisegment task requires 50000 (octal) bytes. 


NOTE 


In addition to the storage required for 
modules A, B, and C, storage is required 
for overhead in handling the overlay 
structures. This overhead is not 
reflected in this example. 


In using the overlay capability, the total amount of virtual address 
space and physical memory required for the task is determined by the 
sum of the length of the root segment and the length of the longest 
overlay segment. Overlay segments A and B in this example are much 
longer than overlay segment C. If A and B are divided into sets of 
logically independent modules, task storage requirements can be 
further reduced. Segment A can be divided into a control program (A0) 
and two overlays (Al and A2). Segment A2 can then be divided into the 
main part (A2) and two overlays (A21 and A22). Similarly, segment B 
can be divided into a control module (BO) and two overlays (Bl and 
B2). 


Figure 3-3 shows the virtual address space and physical memory 
required for the task produced by the additional overlays defined for 
A and B. 


As a single-segment task, TK1 requires 104000(octal) bytes of virtual 
address space and physical memory. The first overlay structure 
reduces the requirement by 34000(octal) bytes. The second overlay 
structure further reduces the requirement by 14000(octal) bytes. 


The vertical and horizontal lines in the diagrams of Figures 3-2 and 
3-3 ‘represent the state of virtual address space and physical memory 
at various times during the calling sequence of TKl1. For example, in 
Figure 3-3 the leftmost vertical line in both diagrams shows virtual 
address space and physical memory, respectively, when CNTRL, AO, and 
Al are loaded. The next vertical line shows virtual address space and 
physical memory when CNTRL, AO, A2, and A21 are loaded, and so on. 
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The horizontal lines in the diagrams of Figures 3-2 and 3-3 indicate 
segments that share virtual address space and physical memory. For 
example, in Figure 3-3, the uppermost horizontal line of the task 
region in both diagrams shows Al, A2l, A22, Bl, B2, and C, all of 
which can use the same virtual address space and physical memory. The 
next horizontal line shows Al, A2, Bl, B2, and C, and so on. 
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Figure 3-1 TK1 Built As a Single-Segment Task 
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Figure 3-2 TK1 Built As a Multisegment Task 


3.1.2 Memory-Resident Overlay Structures (Not Supported on RSX-11S) 


TKB provides for creating overlay segments that are loaded from disk 
only the first time they are referenced. Thereafter, they reside in 
memory. Memory-resident overlays share virtual address space just as 
disk-resident overlays do but, unlike disk-resident overlays, 
memory-resident overlays do not share physical memory. Instead, they 
reside in separate areas of physical memory, each segment aligned on a 
32-word boundary. Memory-resident overlays save time for a running 
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task because they do not need to be copied from a secondary storage 
device each time they are to overlay other segments. "Loading" a 
memory-resident overlay reduces to mapping a set of shared virtual 
addresses to the unique physical area of memory containing the 
overlaying segment. 


The use of memory-resident overlays is shown in this section by an 
example, task TK2, which consists of four input files. Each input 
file consists of a single module with the same name as the file. The 
task is built by the command 

>TKB TK2=OVRLAY2.ODL/MP 
and the file OVRLAY2.ODL contains the modules CNTRL, D, E, and F in an 
overlay description for the task being built. The /MP switch 
specifies that the input file is an Overlay Description Language (ODL) 
file. 


In this example, the modules D, E, and F are logically independent; 
that is: 


D does not call E or F and does not use the data of E or F. 

E does not call D or F and does not use the data of D or F. 

F does not call D or E and does not use the data of D or E, 
A memory-resident overlay structure can be defined in which D, E, and 
F are overlay segments that occupy separate physical memory locations 
but the same virtual address space. The flow of control for the task 
is as follows: 

CNTRL calls D and D returns to CNTRL. 

CNTRL calls E and E returns to CNTRL. 

CNTRL calls F and F returns to CNTRL. 
The effect of the use of a memory-resident overlay structure on 
allocating virtual address space and physical memory for task TK2 is 


described in the following paragraphs. 


The lengths of the modules are: 


Module Length (in Octal) 
CNTRL 20000 
D 10000 
E 14000 
F 12000 


Figure 3-4 shows the virtual address space and physical memory 
requirements as a result of building TK2 as a single-segment task on a 
system with memory management hardware. 


The virtual address space and physical memory requirements when TK2 is 
built as a single-segment task is 56000foctal) bytes. 


If TK2 is built using the Task Builder's memory-resident overlay 
capability, the relationship of virtual address space to physical 
memory changes, as shown in Figure 3-5. 
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Figure 3-5 TK2 Built As a Memory-Resident Overlay 


The physical memory requirements for TK2 do not change (56000(octal) 
bytes), but the virtual address space requirements have been reduced 
to 34000 (cctal}) bytes. This represents a savings in virtual address 


Space of 22000(octal) bytes. 
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NOTE 


In addition to the storage required for 
modules D, E, and F, storage is required 
for overhead in handling the overlay 
structures. This overhead is not 
reflected in this example. 


In Figure 3-5, the vertical and horizontal lines in the virtual 
address space diagram represent the state of virtual address space at 
various times during the calling sequence of fTK2. The leftmost 
vertical line shows virtual address space when CNTRL and D are loaded 
and mapped. The next vertical line shows virtual address space when 
CNTRL and E are loaded and mapped. The third vertical line shows 
virtual address space when CNTRL and F are loaded and mapped. 


The uppermost horizontal line of the task region shows that segments 
D, E, and F share virtual address space, 


When TK2 is activated, the Executive loads TK2's root segment into 
physical memory. The Executive loads segments D, E, and F into memory 
as they are called. Once all segments in the structure have been 
called, "loading" of the overlay segments reduces to the remapping of 
virtual address space to the physical locations in memory where the 
overlay segments permanently reside. Figures 3-6 and 3-7 illustrate 
the relationship between virtual address space and physical memory for 
task TK2 during four time periods: 


ee TIME 1 (Figure 3-6A) - TK2 is run and the system loads’ the 
root segment (CNTRL) into physical memory and maps to it. 


@ TIME 2 (Figure 3-6B) - CNTRL calls segment OD. The system 
loads segment D into physical memory and maps to it. Segment 
D returns to CNTRL. 


e TIME 3 (Figure 3-7A) - CNTRL calls segment E, The system 
loads segment E into physical memory, unmaps from segment D, 
and maps to segment E. Segment E returns to CNTRL. 


e TIME 4 (Figure 3-~7B) - CNTRL calls segment F. The system 
loads segment F into physical memory, unmaps from segment E, 
and remaps to segment F. Segment F returns to CNTRL. 
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Figure 3-6A Time 1 
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Figure 3-6A Relationship Between Virtual Address Space 
and Physical Memory -- Time 1 
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Figure 3-6B Time 2 
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Figure 3-6B Relationship Between Virtual Address Space 
and Physical Memory -- Time 2 
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Figure 3-7A Time 3 
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Figure 3-7B Time 4 
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Figure 3-7B Relationship Between Virtual Address Space 
and Physical Memory -- Time 4 


Tt is important to be careful in choosing whether to have 
memory-resident overlays in a structure. Carelessly using these 
segments can result in inefficient allocation of virtual address 
Space, because TKB allocates virtual address space in blocks of 4K 
words. Consequently, the length of each overlay segment’ should 
approach that limit if you are to minimize waste. (A segment that is 
one word longer than 4K words, for example, is allocated 8K words of 
virtual address space. All but one word of the second 4K words is 
unusable.) 
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You can also conserve physical memory by maintaining control over the 
contents of each segment. Including a module in several 
memory-resident segments that overlay one another causes physical 
memory to be reserved for each extra copy of that module. Common 
modules, including those from the system object module library 
(SYSLIB), should be placed in a segment that can be accessed from all 
referencing segments. 


The primary criterion for choosing to have memory-resident overlays is 
the need to save virtual address space when disk-resident overlays are 
either undesirable (because they would = slow down the system 
unacceptably), or impossible (because the segments are part of a 
resident library or other shared region that must permanently reside 
in memory). 


Memory-resident overlays can help you use large systems to better 
advantage because of the time savings realized when a large amount of 
physical memory is available. Resident libraries, in particular, can 
benefit from the virtual address space saved when they are divided 
into memory-resident segments. 


3.2 OVERLAY TREE 


The arrangement of overlay segments within the virtual address space 
of a task can be represented schematically as a tree-like structure. 


Each branch of the tree represents a segment. Parallel branches 
denote segments that overlay one another and therefore have the same 
virtual address; these segments must be logically independent. 


Branches connected end to end represent segments that do not share 
virtual address space with each other; these segments need not be 
logically independent. 


TKB provides an Overlay Description Language (ODL) for representing an 
overlay structure consisting of one or more trees (the ODL is 
described in Section 3.4). 


The single overlay tree shown in Figure 3-8 represents the allocation 
of virtual address space for TK1 (see Section 3.1.1). 


The tree has a root (CNTRL) and three main branches (A0, BO and C). 
It also has six leaves (Al, A21, A22, Bl, B2, and C). 


The tree has as many paths as it has leaves. The path down is defined 
from the leaf to the root. For example: 


A21-A2-A0-CNTRL 

The path up is defined from the root to the leaf. For example: 
CNTRL-BO-B1 

Knowing the properties of the tree and its paths is important to 


understanding the overlay loading mechanism and the resolution of 
global symbols. 
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Figure 3-8 Overlay Tree for TK1l 


3.2.1 Loading Mechanism 


Modules can call other modules that exist on the same path. The 
module CNTRL (Figure 3-8) is common to every path of the tree and, 
therefore, can call and be called by every module in the tree. The 
module A2 can call the modules A21, A22, AO, and CNTRL; but A2 cannot 
call Al, Bl, B2, BO, or C. 


When a module in one overlay segment calls a module in another overlay 
segment, the called segment must be in memory and mapped, or must be 
brought into memory. The methods for loading overlays are described 
in Chapter 4, 


3.2.2 Resolution of Global Symbols in a Multisegment Task 


In resolving global symbols for a multisegment task, TKB performs the 
Same activities that it does for a single-segment task. The rules 
defined in Chapter 2 for resolving global symbols in a_ single-segment 
task apply also in this case, but the scope of the global symbols is 
altered by the overlay structure. 


In a single-segment task, any module can refer to any global 
definition. In a multisegment task, however, a module can only refer 
to a global symbol that is defined on a path that passes through the 
called segment. 


The following points, illustrated in the tree diagram in Figure 3-9, 
describe the two distinct cases of multiply defined symbols and 
ambiguously defined symbols. 


In a single-segment task, if you define two global symbols with the 
same name, the symbols are multiply defined and an error message is 
produced. 


In a multisegment task, you can define two global symbols with the 
same name if they are on separate paths, and not referenced from a 
segment that is common to both. 


If you define a global symbol more than once on separate paths, but 

they are referenced from a segment that is common to both, the symbol 

is ambiguously defined If you define a global symbol more than once 
wat 


on 2 single vath tt wy 
on 
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7 3 Aafs sal 
@ Single path, it is tiply defined. 


OVERLAY CAPABILITY 


TKB's procedure for resolving global symbols is summarized as follows: 
1. TKB selects an overlay segment for processing. 


2. TKB scans each module in the segment for global definitions 
and references. 


3. If the symbol is a definition, TKB searches all segments on 
paths that pass through the segment being processed, and 
looks for references that must be resolved. 


4, If the symbol is a reference, TKB performs the tree search as 
described in step 3, looking for an existing definition. 


5. If the symbol is new, TKB enters it in a list of global 
symbols associated with the segment. 


Overlay segments are selected for processing in an order corresponding 
to their distance from the root. That is, TKB processes the segment 
farthest from the root first, before processing an adjoining segment. 


When TKB processes a segment, its search for global symbois proceeds 
as follows: 


1. The segment being processed 

2. All segments toward the root 

3. All segments away from the root 
4. All co-trees (see Section 3.5) 


Figure 3-9 illustrates the resolution of global symbols in a 
multisegment task. 
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Figure 3-9 Resolution of Global Symbols in a Multisegment Task 
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The following notes discuss the resolution of references in Figure 
3-9; 


1. The global symbol Q is defined in both segment AO and segment 
BO. The references to Q in segment A22 and in segment Al are 
resolved by the definition in AO. The reference to Q in Bl 
is resolved by the definition in BO. The two definitions of 
Q are distinct in all respects and occupy different overlay 
paths. 


2. The global symbol R is defined in segment A2. The reference 
to R in A22 is resolved by the definition in A2 because there 
is a path to the reference from the definition 
(CNTRL-AO-A2-A22). The reference to R in Al, however, is 
undefined because there is no definition for -R on aé_ path 
through Al. 


3. The global symbol S is defined in both segment AO and segment 
BO. References to S§ from segments Al, A2l1, or A22 are 
resolved by the definition in AO, and references to S in Bl 
and B2 are resolved by the definition in BO. However, the 
reference to S in CNTRL cannot be resolved because there are 
two definitions of S on separate paths through CNTRL. The 
global symbol S is ambiguously defined. 


4. The global symbol T is defined in both segment A21 and 
segment AO. Since there is a single path through the two 
definitions (CNTRL-AQ-A2-A21), the global symbol T is 
multiply defined. 


3.2.3 Resolution of Global Symbols from the Default Library 


The process of resolving global symbols may require two passes over 
the tree structure. The global symbols discussed in the previous 
section are included in user-specified input modules that TKB scans in 
the first pass, If any undefined symbols remain, TKB initiates a 
second pass over the structure in an attempt to resolve such symbols 
by searching the default object module library (normally 
LBO:(1,1]SYSLIB.OLB). TKB reports any undefined symbols remaining 
after its second pass. 


When multiple tree structures (co-trees) are defined, as described in 
Section 3.5, any resolution of global symbols across tree structures 
during a second pass can result in multiple or ambiguous definitions. 
In addition, such references can cause overlay segments to be 
inadvertently displaced from memory by the overlay loading routines, 
thereby causing run-time failures. To eliminate these conditions, the 
tree search on the second pass is restricted to: 


e The segment in which the undefined reference has occurred 


e All segments in the current tree that are on a path through 
the segment 


@ The root segment 


When the current segment is the main root, the tree search is extended 
to all segments. You can unconditionally extend the tree search to 
all segments by including the /FU (full) switch in the task image file 
specification. (Refer to Chapter 10 for a description of the /FU 
switch.) 
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3.2.4 Allocation of Program Sections in a Multisegment Task 


One of a program section's attributes indicates whether the program 
section is local (LCL) to the segment in which it is defined or is 
global (GBL). 


Local program sections with the same name can appear in any number of 
segments. TKB allocates virtual address space for each local program 
section in the segment in which it is declared. Global program 
sections that have the same name, however, must be resolved by TKB. 


When a global program section is defined in several overlay segments 
along a common path, TKB allocates all virtual address space for the 
program section in the overlay segment closest to the root, 


FORTRAN common blocks are translated into global program sections with 
the overlay (OVR) attribute. In Figure 3-10, the common block COMA is 
defined in modules A2 and A21. TKB allocates the virtual address 
space for COMA in A2 because that segment is closer to the root than 
the segment that contains A21. 


If the segments AO and BO use the common block COMAB, however, TKB 
allocates the virtual address space for COMAB in both the segment that 
contains AO and the segment that contains BO. AQ and BO cannot 
communicate through COMAB. When the overlay segment containing BO is 
loaded, any data stored in COMAB by AO is lost. 


You can specify the allocation of program sections explicitly. If AO 
and BO need to share the contents of COMAB, you can force the 
allocation of this program section into the root segment by the use of 
the .PSECT directive of the Task Builder's overlay description 
language, described in Section 3.4. 


A21i A22 
Al A2 
COMA B1 B2 
AO BO Cc 
COMAB COMAB 
CNTRL 
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Figure 3-10 Resolution of Program Sections for TK1 


3.3 OVERLAY DATA STRUCTURES AND RUN-TIME ROUTINES 


When TKB constructs an overlaid task, it builds additional data 
structures and adds them to the task image. The data structures 
contain information about the overlay segments and describe the 
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relationship of each segment in the tree to the other segments in the 
tree. TKB also includes into the task image a number of system 
library routines (called overlay run-time routines). The overlay 
run-time routines use the data structures to facilitate the loading of 
the segments and to provide the necessary linkages from one segment to 
another at run time, 


TKB links the majority of data structures and all of the overlay 
run-time routines into the root segment of the task. The number and 
type of data structures, and the functions the routines perform, 
depend on two considerations: 


@e Whether the task is built to use the Task Builder's autoload 
or manual load facilities 


@e Whether the overlay segment is memory resident or disk 
resident 


These considerations have a marked impact on the size and operation of 
the task. Chapter 4 describes the Task Builder's autoload and manual 
load facilities and describes the methods for loading overlays. 
Appendix B describes the data structures and their contents in detail. 


The contents of the root segment for a task with an overlay structure 
are discussed briefly in the following sections. 


3.3.1 Overlaid Conventional Task Structures 


Depending on the considerations just discussed, some or all of the 
following data structures are required by the overlay run-time 
routines: 


e sagiient tables 
@ Autoload vectors 
e Window descriptors 
@ Region descriptors 
Figure 3-11 shows a typical overlay root segment structure. 


There is a segment descriptor for every segment in the task. The 
descriptor contains information about the load address, the length of 
the segment, and the tree linkage. 


In an autoloadable, overlaid task, autoload vectors appear in the root 
segment and in every segment that calls modules in another segment 
located farther away from the root of the tree. Ail references to 
resident libraries are resolved through autoload vectors in the root. 


Window descriptors are allocated whenever a memory-resident overlay 
structure is defined for the task. The descriptor contains 
information required by the Create Address Window system directive 
(CRAWS). One descriptor is allocated for each memory-resident overlay 
segment. 


Region descriptors are allocated whenever a task is linked to a shared 
region containing memory-resident overlays. The descriptor contains 
information required by the Attach Region system directive (ATRGS). 
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Figure 3-11 Typical Overlay Root Segment Structure 
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3.4 OVERLAY DESCRIPTION LANGUAGE 


TKB provides a language, called the Overlay Description Language 
(ODL), that allows you to describe the overlay structure of a task. 
An overlay description is a text file consisting of a series of ODL 
directives, one directive per line. Each line may have as many as 132 
characters. You enter the name of this file in a TKB command line, 
and identify it as an ODL file by specifying the /MP switch (see 
Chapter 10) to the file name. For example, the following TKB command 
line specifies an ODL file: 


>TKB TASK1=OVRLAY/MP 


If you specify an ODL file to TKB, it must be the only input file you 
specify. 


A command line in an ODL file takes the form 
label: directive argument-list j;comment 


A label is required only for the .FCTR directive (see Section 3.4.2). 
Labels cannot be used with the other directives, 


The ODL directives are listed below and described in Sections 3.4.1 
through 3.4.6: 


e .ROOT and .END 


@ .FCTR 
e .NAME 
@ .PSECT 


@e @ (at sign; indirect command file specifier) 


The ODL directives can act upon the following items: named input 
files, overlay segments, program sections, and lines in the ODL file 
itself. These items follow each directive on the same line as _ the 
directive, and form an argument-list. Operators, such as the hyphen, 
exclamation point, and comma, group the argument-list items (named 
task elements) or attach attributes to them. 


If the named task element is a file, you can enter a complete file 
specification. Defaults for omitted parts of the file specification 
are as described in Chapters 1 and 10, except that the default device 
is SY0:, and the default UFD is taken from the terminal UIC. 


In addition, the following restrictions apply to argument-lists: 
@e You can only use the dot character (.) in a file name. 


@ Comments cannot appear on a line ending with a file name. 


3.4.1 .ROOT and .END Directives 


The .ROOT directive defines the structure of the overlaid task. 
Because of this, .ROOT usually appears first in the overlay 
description. The .NAME directive may precede the .ROOT directive in 
certain circumstances discussed in Section 3.4.4. Each overlay 
description must end with one .END directive. The .ROOT directive 
tells TKB where to start building the tree, and the .END directive 
tells TKB where the input ends. 
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The arguments of the .ROOT directive use three operators to express 
concatenation, memory residency, and overlaying. These operators can 
be used also in the .FCTR directive. 

e The hyphen (-) operator indicates the concatenation of virtual 
address space. For example, X-Y means that sufficient virtual 
address space will be allocated to contain module X and module 
Y simultaneously. TKB allocates segment X and segment Y in 
sequence to produce one segment. 


@e The exclamation point (!) operator indicates memory residency 
of overlays. (This operator is discussed in Section 3.4.3.) 


e The comma (,) operator, appearing within parentheses, 
indicates the overlaying of virtual address space. For 
example, (Y¥,%Z) means that virtual address space can contain 
either segment Y or segment Z. If no exclamation point (!) 
precedes the left parenthesis, segment Y and segment Z also 
share physical memory. 


The comma (,) operator is also used to define multiple tree 
structures (as described in Section 3.5.1). 


You use parentheses to delimit a group of segments that start at the 
same virtual address. The number of nested parenthetical groups 
cannot exceed 16. 


For example: 


ROOT X-(Y¥,Z-(Z1,22)) 
. END 


These directives describe the tree and its corresponding virtual 
address space shown in Figure 3-13: 
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Figure 3-13 Tree and Virtual Address Space Diagram 


To create the overlay description for the task TKl in Figure 3-3 
(Section 3.1.1), you could create a file called TFIL.ODL that contains 
the directives: 


-ROOT CNTRL-(A0-(Al1,A2-(A21,A22)) ,BO-(B1,B2) ,C) 
- END 


To build the task with that overlay structure, you would type: 
>TKB TKI=TFIL/MP 
The /MP switch in the command string above tells TKB that there is 


only one input file (TFIL.ODL), and that this file contains the 
overlay description for the task. 
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3.4.2 .FCTR Directive 


The .FCTR directive allows you to build large, complex trees and 
represent them clearly. 


The .FCTR directive has a label at the beginning of the ODL line that 
is pointed to by a reference in a .ROOT or another .FCTR statement. 
The label must be unique with respect to module names and other 
labels. The .FCTR directive allows you to extend the tree description 
beyond a single line, enabling you to provide a clearer description of 
the overlay. (There can be only one .ROOT directive.) 


For example, to simplify the tree given in the file TFIL (described in 
Section 3.4.1), you could use the .FCTR directive in the overlay 
description as follows: 


»~ROOT CNTRL- (AFCTR,BFCTR,C) 


AFCTR: »FCTR AQ-(Al1,A2-(A21,A22)) 
BFCTR: ~FCTR BO-(B1,B2) 
- END 


The label BFCTR is used in the .ROOT directive to designate the 
argument BO-(Bl,B2) of the .FCTR directive. The resulting overlay 
description is easier to interpret than the original description. The 
tree consists of a root, CNTRL, and three main branches. Two of the 
main branches have sub-branches. 


The .FCTR directive can be nested to a level of 16. For example, you 
could further modify TFIL as follows: 


-ROOT CNTRL-(AFCTR,BFCTR,C) 


AFCTR: ~FCTR AO-(Al,A2FCTR) 

A2FCTR: -FCTR A2-(A21,A22) 

BFCTR: -FCTR BO-(B1,B2) 
«END 


3.4.3 Arguments for the .FCTR and .ROOT Directives 


The arguments for the .FCTR and .ROOT directives may have different 
forms or syntax. The examples in this chapter use forms such as Al, 
Bl, X, and ¥ for clarity, but the actual arguments that you use may 
have somewhat different names. This section lists the forms that the 
arguments may take for these directives. If you use an argument that 
does not fall into one of the following five categories, TKB takes the 
argument as that of the name of an object module file; in other 
words, the file name that you use must have an extension of .OBJ. 


3.4.3.1 Named Input File - You may use a named input file that has 
the object file format. For example, 


CALC: -FCTR [7,54]MULT.OBJ 


The default is .OBJ. 
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3.4.3.2 Specific Library Modules - You may name and therefore use 
specific object modules from a library file. For example, 


BAKER: -FCTR [300,3] COOKIE/LB:CHIP:OAT 


where COOKIE.OLB is the library file and CHIP and OAT are the modules 
that you want to extract from the file. The default extension is .OLB 
and it need not be specified as part of the argument. 


3.4.3.3 A Library to Resolve References Not Previously Resolved - you 
may specify a library as an argument in a .FCTR statement after 
extracting specific modules in a previous .FCTR statement, TKB uses 
the library to resolve symbols that may still be unresolved after 
extracting the modules. For example, 


BAKER: -FCTR [300,3]COOKIE/LB:CHIP:OAT 
LIB: -FCTR LB:[1,4] RECIPE/LB 


3.4.3.4 A Section Name Used in a .PSECT Directive - you may use the 
name that you used as a program section name in the .PSECT directive 
as the argument in a .FCTR statement. For example, 


-PSECT COM,GBL,D,RW,OVR 
FSTCOM: .FCTR COM 


3.4.3.5 A Segment Name Used in a .NAME Directive - You may use the 
name that you specified as the name of a segment in the .NAME 
directive. For example, 


» NAME SEG1,GBL,DSK 
OVLY: .FCTR SEG1-MOD1-MOD2 


3.4.4 Exclamation Point Operator 


The exclamation point operator allows you to specify memory-resident 
overlay segments (see Section 3.1.2). You specify memory residency by 
placing an exclamation point (!) immediately before the left 
parenthesis enclosing the segments to be affected, The overlay 
description for task TK2 in Figure 3-4 (Section 3.1.2) is as follows: 


ROOT CNTRL-! (D,E,F) 2 
. END 


In the example above, segments D, E, F are declared resident in 
separate areas of physical memory. The Task Builder determines the 
Single starting virtual address for D, E, and F by rounding the octal 
length of segment CNTRL up to the next 4K boundary. The physical 
memory allocated to segments D, E, and F is determined by rounding the 
actual length of each segment to the next 32-word boundary (256-word 
boundary if the /CM switch is in effect), and adding this value to the 
total memory required by the task. 
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The exclamation point operator applies to that segment immediately to 
the right of the left parenthesis and those segments farther from the 
root on the same level with that segment. In other words, all 
parallel segments must be of the same residency type (disk resident or 
memory resident). 


The exclamation point operator applies to segments at the same level 
from the root inside a pair of parentheses; segments nested in 
parenthesis within that level, but farther from the root, are not 
affected. 


It is therefore possible to define an overlay structure that combines 
the space-saving attributes of disk-resident overlays with the speed 
of memory-resident overlays. For example: 


-ROOT A-! (B1-(B2,B3) ,C) 
- END 


In this example, Bl and C are declared memory resident by the 
exclamation point operator. B2 and B3 are declared disk resident, 
however, because no exclamation point operator precedes the 
parentheses enclosing them. 


Note that while a memory-resident overlay can call a disk-resident 
overlay, the converse is not legal; that is, you cannot use an 
exclamation point for segments emanating from a disk-resident segment. 
For example, you cannot build the following structure: 


-ROOT A-(Bl-! (B2,B3) ,C) 3 this overlay description is illegal 
«END 


In this example, Bl is declared disk resident; so it is illegal to 
use the exclamation point to declare B2 and B3 memory resident. 


3.4.5  .NAME Directive 


The .NAME directive allows you to name a segment, and assign 
attributes to the segment. The name must be unique with respect to 
file names, program section names, .FCTR labels, and other segment 
names used in the overlay description. You use the .NAME directive 
prior to using the .ROOT or .FCTR directive. The Task Builder 
attaches attributes to a segment when it encounters the name in a 
-ROOT or .FCTR directive that defines the overlay segment. If you 
apply multiple names to a segment, the attributes of the last name 
given are in effect. This directive does the following: 


@® Names uniquely a segment that is loaded through the manual 
load facility (see Chapter 4) 


e Permits a named data-only segment to be loaded through the 
autoload mechanism 


The format of the .NAME directive is: 
»~NAME segname[,attr][,attr] 
segname 


A l- to 6-character name; this name can consist of the Radix-50 
characters A-Z, 0-9, and $ (the period (.) cannot be used). 


OVERLAY CAPABILITY 


attr 
One of the following: 


GBL The name is entered in the segment's global symbol 
table. 


The GBL attribute makes it possible to load 
data-only overlay segments by means of the autoload 
mechanism (see Chapter 4). 


NODSK No disk space is allocated to the named segment. 


If a data overlay segment has no initial values, but 
will have its contents established by the running 
task, no space for the named segment on disk need be 
reserved. If the code attempts to establish initial 
values for data in a segment for which no disk space 
is allocated (a segment with the NODSK attribute), 
TKB gives a fatal error. 


NOGBL The name is not entered in the segment's global 
symbol table. 


If the GBL attribute is not present, NOGBL is 
assumed. 


DSK Disk storage is allocated to the named segment. 


If the NODSK attribute is not present, DSK is 
assumed, 


3.4.5.1 Example of The Use of The .NAME Directive - In the following 
modified ODL file for TK1 (Figure 3-3 of Section 3.1.1), you provide 
names for the three main branches, AO, BO, and C, by specifying the 
names in the .NAME directive and using them in the .ROOT directive. 
The default attributes NOGBL and DSK are in effect for BRNCH] and 
BRNCH3, but BRNCH2 has the complementary attributes (GBL and NODSK) 
that cause TKB to enter the name BRNCH2 into the segment's global 
symbol table and suppress disk allocation for that segment. BRNCH2 
contains uninitialized storage to be utilized at run time. 


-NAME BRNCH1 

-NAME BRNCH2,GBL,NODSK 

-NAME BRNCH3 

-ROOT CNTRL-! (BRNCH1-AFCTR,* BRNCH2-BFCTR,BRNCH3-C) 


AFCTR: ~FCTR AO-(A1,A2-(A21,A22))} 
BFCTR: -FCTR BO-*!(B1,B2) 
«END 
(The asterisk (*) is the autoload indicator; it is discussed in 
Chapter 4.) 


You can load the data overlay segment BRNCH2 by including the 
following statement in the program: 


CALL BRNCH2 


This action is immediately followed by an automatic return to the next 
instruction in the program. 
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You can also use segment names in making patches with the ABSPAT and 
GBLPAT options (see Chapter 11). 


NOTE 


In the absence of a unique - NAME 
specification, TKB establishes a segment 
name, using the first module name or 
library module name occurring in the 
segment. 


3.4.6 .PSECT Directive 


You can use the .PSECT directive to control the placement of a global 
program section in an overlay structure. The name of the program 
section (a 1l- to 6-character name consisting of the Radix-50 
characters A-Z, 0-9, and $) and its attributes are given in the .PSECT 
directive. The attributes used in the .PSECT directive must match 
those in the actual program section in the module. Thus, you can use 
the name in a .ROOT or .FCTR statement to indicate to the Task Builder 
the segment to which the program section will be allocated. An 
example of the use of .PSECT is given in the modified version of task 
TKl (the original version is shown in Figure 3-3 in Section 3.1.1) 
shown below. 


In this example, TKl has a. disk-resident overlay structure. The 
example assumes that the programmer was careful about the logical 
independence of the modules in the overlay segment, but failed to take 
into account the requirement for logical independence in multiple 
executions of the same overlay segment. 


The flow of task TK1 can be summarized as follows. CNTRL calls each 
of the overlay segments, and the overlay segment returns to CNTRL in 
the order A, B, C, A. Module A is executed twice. The overlay 
segment containing A must be reloaded for the second execution. 


Module A uses a common block named DATA3. The Task Builder allocates 
DATA3 to the overlay segment containing A. The first execution of A 
stores some results in DATA3. The second execution of A _ requires 
these values. In this disk-resident overlay structure, however, the 
values calculated by the first execution of A are overlaid. When the 
segment containing A is read in for the second execution, the common 
block is in its initial state, 


To permit the two executions of A to communicate, a .PSECT directive 
is used to force the allocation of DATA3 into the root. The indirect 
command file for TKl, TFIL.ODL, is modified as follows: 


-PSECT DATA3,RW,GBL,REL,OVR 
«ROOT CNTRL-DATA3~(AFCTR,BFCTR,C) 


AFCTR: -FCTR AQ-(Al1,A2-(A21,A22)) 
BFCTR: -FCTR BO-(B1,B2) 
- END 


The attributes RW, GBL, REL, and OVR are described in Chapter 2. 
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3.4.7 Indirect Command Files 


The Overlay Description Language processor can accept ODL text 
indirectly, that is, specified in an indirect command file. If an at 
sign (@) appears as the first character in an ODL line, the processor 
reads text from the file specified immediately after the at sign. The 
processor accepts the ODL text from the file as input at the point in 
the overlay description where the file is specified. 


For example, suppose you create a file, called BIND.ODL, that contains 
the text: 


B: -FCTR B1l-(B2,B3) 


A line beginning with @BIND can replace this text at the position 
where the text would have appeared: 


Indirect Direct 
-ROOT A-(B,C) .ROOT A-(B,C) 
es ~FCTR Cl-(C2,C3) Cs ~FCTR C1l-—(C2,C3) 
@BIND B: -FCTR B1l-(B2,B3) 
- END . END 


The Task Builder allows two levels of indirection. 


3.5 MULTIPLE-TREE STRUCTURES 


You can define more than one tree within an overlay structure. These 
multiple tree structures consist of a main tree and one or more 
co-trees. The root segment of the main tree is loaded by the 
Executive when the task is made active, while segments within each 
co-tree are loaded through calls to the overlay run-time routines. 
Except for this distinction, all overlay trees have identical 
characteristics: a root segment that resides in memory, and two or 
more overlay segments. 


The main property of a structure containing more than one tree is that 
storage is not shared among trees. Any segment in a tree can be 
referred to from another tree without displacing segments from the 
calling tree. Routines that are called from several main tree overlay 
segments, for example, can overlay one another in a co-tree. The same 
considerations in deciding whether to create memory-resident overlays 
or disk-resident overlays in a single-tree structure apply in building 
a structure containing co-trees. 


3.5.1 Defining a Muitiple-Tree Structure 


Multiple-tree structures are specified within the Overlay Description 
Language by extending the function of the comma operator. As 
described in Section 3.4, this operator, when included within 
parentheses, defines a pair of segments that share storage. Including 
the comma operator outside all parentheses delimits overlay trees. 
The first overlay tree thus defined is the main tree, Subsequent 
trees are co-trees. For example: 


» ROOT X,Y 
x3 -FCTR X0-(X1,X2,X3) 
¥: -FCTR YO-(¥1,Y2) 

- END 
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In this example, two overlay trees are specified: 1) a main tree 
containing the root segment X0 and three overlay segments; and 2) a 
co-tree consisting of root segment YO and two overlay segments. The 


Executive loads segment X0 into memory when the task is activated. 
The task then loads the remaining segments through calls to the 
overlay run-time routines, 


3.5.1.1 Defining Co-trees With a Null Root by Using .NAME - A co-tree 
must have a root segment to establish linkage with its own overlay 
segments. However, co-tree root segments need not contain code or 
data and, therefore, can be 0 length. You can create a segment of 
this type, called a null segment, by means of the .NAME directive. 
The previous example is modified, as shown below, to move file YO.OBJ 
to the root and include a null segment. 


» ROOT X,¥ 

X: -FCTR X0-YO- (X1,X2,X3) 
«NAME YNUL 

Y: -FCTR Y¥YNUL-(Y1,Y2) 
- END 


The null segment YNUL is created by using the .NAME directive, and 
replaces the co-tree root that formerly contained YO.OBJ. 


3.5.2 Multiple-Tree Example 


The following example illustrates the use of multiple trees to reduce 
the size of the task. 


In this example, the root segment CNTRL of task TK1 (described in 
Section 3.1.1) has had two routines added to it: CNTRLX and CNTRLY. 
The routines are logically independent of each other, and both are 
approximately 4000(octal}) bytes long. However, the routines have been 
placed in the root segment of TK1 instead of being overlaid because 
both routines must be accessed from modules on all paths of the tree. 
In a single-tree overlay structure, the root segment is the only 
segment common to all paths of the tree. The schematic diagram for 
the modified structure is shown in Figure 3-14. 
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Figure 3-14 Overlay Tree for Modified TK1 
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One possible overlay description for this structure is shown below: 


-ROOT CNTRL-CNTRLX-CNTRLY- (AFCTR,BFCTR,C) 
AFCTR: .FCTR AO-(Al1,A2FCTR) 
A2FCTR: .FCTR A2-(A21,A22) 
BFCTR: .FCTR BO-(B1,B2) 

- END 


Because TK] consists of disk-resident overlays and the new routines 
are concatenated within the overlay structure, the new routines add 
10000(octal) bytes to both the virtual address space and physical 
memory requirements of the task. However, the added routines consume 
more virtual address space than might be expected, as shown in Figure 
3-15. 


The expansion of TK1's virtual address space requirements caused _ the 
task to extend 4000{(octal) bytes beyond the next highest 4K-word 
boundary (APR 2). Because the Executive must use an additional 
Mapping register (APR2), the apparent cost in virtual address space 
above APR 2 of 4000(octal) bytes is in fact 20000(octal) bytes. 
(Compare the diagram in Figure 3-15 with the diagram in Figure 3-3.) 
The shaded portion of the unused virtual address space in Figure 3-15 
represents the portion of virtual address space that is allocated but 
is unusable as allocated. 


Small tasks, such as fTRK1, are seldom adversely affected by the 
inefficient allocation of virtual address space, but larger tasks may 
be. For example, a large task that contains code to create dynamic 
regions (see Chapter 5) or that contains Executive directives to 
extend its task region (see the RSX-11M/M-PLUS Executive Reference 
Manual) requires at least 4K words of virtual address space to map 
each region. In such a task, using co-trees can often save virtual 
address space and can, therefore, be of paramount importance, MTK1 can 
be modified to reflect this. 


As noted earlier, the routines CNTRLX and CNTRLY are logically 
independent. Logical independence is a primary requirement for all 
segments that overlay each other. However, CNTRLX and CNTRLY cannot 
be structured into either of the main branches of TKl's tree because 
it is further required that the routines be accessible from modules on 
all paths of the tree. Therefore, the only way CNTRLX and CNTRLY can 
be overlaid and still meet all of these requirements is through a 
co-tree structure. Figure 3-16 shows the schematic representation of 
TK1 aS a co-tree structure, 


The root segment CNTRL2 of the co-tree is a null segment. It contains 
no code or data and has a length of 0. As noted earlier, the Task 
Builder requires the root segment in order to establish linkage with 
the overlay segments. One possible overlay description for building 
TK1 as a 2-tree structure is shown below. 


»-NAME CNTRL2 

-ROOT CNTRL-(AFCTR,BFCTR,C) ,CNTRL2- (CNTRLX,CNTRLY) 
AFCTR: .FCTR AO-(A1,A2FCTR) 
A2FCTR: .FCTR A2-(A21,A22) 
‘BFCTR: .FCTR BO-(B1,B2) 

«END 


You define the co-tree in the ,ROOT directive by placing the comma 
Operator outside all parentheses (immediately before CNTRL2). The 
-NAME directive creates the null root segment. Figure 3-16 shows the 
new relationship between virtual address space and physical memory. 


3-32 


OVERLAY CAPABILITY 


APR7— 
APR6— 
APR5— 
APR4— 
APR3-— 
caren 
APR2— ; Al B1 
n2 c 
APR 1— 
ROOT 
SEGMENT 
APRO- HEADERANDSTACK | HEADER AND STACK 


VIRTUAL ADDRESS 
SPACE 


PHYSICAL MEMORY 


ZK-408-81 


Figure 3-15 virtual Address Space and Physical Memory 
for Modified TK1 
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Figure 3-16 Overlay Co-Tree for Modified TKl 


The diagrams in Figure 3-17 illustrate the savings (4000(octal) bytes) 
in both virtual address space and physical memory that is realized by 
overlaying CNTRLX and CNTRLY. What may be more important in some 
applications, however, is that the top of MTKI1's task region has 
dropped below the 4K-word boundary of APR 2. TKI has gained 4K words 
of potentially usable virtual address space. 


NOTE 


The numbers used in this example have 
been simplified for illustrative 
purposes, In addition, the storage 
required for overhead in handling the 
overlay structures is not reflected in 
this example. 


Because the null root CNTRL2 is 0 bytes long, it does not require any 
virtual address space or physical memory and, therefore, does not 
appear in the diagrams in Figure 3-17. 


Finally, you can define any number of co-trees. Additional co-trees 
can access all modules in the main tree and other co-trees. 
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Figure 3-17 Virtual Address Space 
and Physical Memory for TKl As a Co-Tree 


3.6 CREATING AN ODL FILE FROM A VIRTUAL ADDRESS SPACE ALLOCATION 
DIAGRAM 


You can use a graphic method as an aid to converting a virtual address 
space allocation diagram into the correct Task Builder ODL file. 
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First create a virtual address space allocation diagram of your 


overlaid 


task, similar to that shown in Figure 3-18, without the 


dotted-line path shown in the diagram. 


Al 


ROOT (CNTRL) 
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Figure 3-18 Virtual Address Space Allocation Diagram 


The dotted-line path will be the basis for writing the ODL statements 
that you need. To determine the path through your virtual address 
space allocation diagram, follow these steps: 


1. 


2. 


Start in the lower left corner of the root segment. 


Draw a dotted line upward as far as you can go without 
passing through the top or into "empty" virtual space, 
crossing into new segments as needed. 


When you reach the top segment, proceed to the right until 
you reach a vertical line. 


If the end of your dotted line is now opposite the vertical 
line of the lowest segment, cross the vertical line and 
continue again from step 2; otherwise, proceed to step 5. 


Because the end of your dotted line is not opposite the 
vertical line of the lowest segment proceed downward until 
you reach the lowest segment. 


If you are not in the root, cross the vertical line to the 
right and continue from step 2; otherwise, proceed to step 
7. 


If your dotted line is in the lower right corner of the root, 
you have finished the dotted-line walk. 
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Once you have drawn the dotted line, you should go back over it to 
verify that you followed all the steps, While doing this, draw 
arrowheads at each point where a line was crossed to indicate the 
direction of the line. 


3.6.1 Creating a .ROOT Statement by Using a Virtual Address Space 
Allocation Diagram 


Now you are ready to write the .ROOT statement. Follow these steps: 


1. Write .ROOT followed by the name of the root statement (in 
this example, .ROOT CNTRL). 


2. Follow the dotted-line path. 

3. Add each successive ODL element to your root statement, using 
the following syntax, based on the direction of your dotted 
line. 

A. At an upward crossing: -("name of new segment” 
B. At a horizontal crossing: ,"name of new segment" 


C. At a downward crossing: ) 


4. When you have returned to the root, your root statement is 
complete. 


Using the dotted-line path in Figure 3-18 and the above associated 
steps for writing the .ROOT statement, you can write as shown below: 


1. Step 1: Write .ROOT CNTRL 

2. Step 3A: Write .ROOT CNTRL-(A0 

3. Step 3A: Write .ROOT CNTRL-(AO-(Al 

4. Step 3B: Write .ROOT CNTRL-(A0-(A1,A2 

5. Step 3A: Write .ROOT CNTRL-(A0-(Al1,A2-(A21 

6. Step 3B: Write .ROOT CNTRL-(A0-(Al1,A2-(A21,A22 

7. Step 3C: Write .ROOT CNTRL-(AO-(Al1,A2-(A21,A22) 

8. Step 3C: Write .ROOT CNTRL-(A0-(Al1,A2-(A21,A22) ) 

9. Step 3B: Write .ROOT CNTRL-(A0-(Al,A2-(A21,A22)) ,BO 

10. Step 3A: Write .ROOT CNTRL-(AO-(A1,A2-(A21,A22)) -BO-(B1 

ll. Step 3B: Write .ROOT CNTRL-(A0-(Al1,A2-(A21,A22))-BO-(B1,B2 
12. Step 3C: Write .ROOT CNTRL-(AO-(Al1,A2-(A21,A22))-BO-(B1,B2) 
13. Step 3B: Write .ROOT CNTRL-(AO-(Al1,A2-(A21,A22))-BO-(B1,B2) ,C 
14. Step 3C: Write .ROOT CNTRL-(AO0-(Al1,A2-(A21,A22))-BO-(B1,B2) ,C) 


The steps for writing .FCTR statements and co-tree statements follow 
next. 
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3.6.2 Creating a .FCTR Statement by Using a Virtual Address Space 
Allocation Diagram 


By using the steps for creating a .ROOT statement from a _ virtual 
address space allocation diagram, you created the following .ROOT 
statement, 


»ROOT CNTRL- (A0- (Al ,A2-(A21,A22))-BO-(B1,B2) ,C) 


It may be desirable to simplify your specific .ROOT statement into one 
or more .FCTR statements. A technique similar to the one used to 
create the .ROOT statement may be used to create the .FCTR statement. 


In this example, segments AO, Al, A2, A21l, and A22 are selected to be 
in the .FCTR statement. Having selected these segments (normally 
related as a "stack" of segments) you are now ready to write down the 
-FCTR statement. 


First, draw a virtual address space allocation diagram of the segments 
that you have selected. (You may use Figure 3-18 for this 
explanation.) Then follow these next steps to draw a dotted-line path 
through the diagram: 


1. Start in the lower left corner of the lowest or "base" 
segment (AQ) in your diagram. 


2. Draw a dotted line upward as far as you can go without 
passing through the top or into empty virtual space, crossing 
into new segments as needed. 


3. When you reach the top segment, proceed to the right until 
you reach a vertical line. 


4. If the end of your dotted line is now opposite the vertical 
line of the lowest segment, cross the vertical line and 
continue again from step 2; otherwise, proceed to step 5. 


5. Because the end of your dotted line is not opposite the 
vertical line of the lowest segment, proceed downward until 
you reach the lowest segment. 


6. If you are not in the base segment (AO), cross the vertical 
line to the right and continue from step 2; otherwise, 
proceed to step 7. 


7. «If your dotted line is in the lower right corner of the base 
segment, you have finished the dotted-line walk. 


Once you have drawn the dotted line, you should go back over it to 
verify that you followed all the steps. While doing this, draw 
arrowheads at each point where a line was crossed to indicate the 
direction of the line. 


Now you are ready to write the .FCTR statement. Follow these next 
steps: 


1. Write a label followed by .FCTR, which is in turn followed by 
the name of the first segment (AQ) (in this example, AFCTR 
-FCTR AO) 


2. Follow the dotted-line path. 
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3. Add each successive ODL element to your root statement, using 
the following syntax, based on the direction of your dotted 


line. 
A. At an upward crossing: ("name of new segment" 
B. At a horizontal crossing: ,"name of new segment" 


Cc. At a downward crossing: ) 


4. When you have returned to the base segment, your .FCTR 
statement is complete. 


Using the dotted line path and the above associated steps for writing 
the .FCTR statement, you can write as shown below: 


1. Step 1: Write AFCTR .FCTR AO 

2. Step 3A: Write AFCTR .FCTR AO-(Al 

3. Step 3B: Write AFCTR .FCTR AO-(Al1,A2 

4. Step 3A: Write AFCTR .FCTR AQ-(A1,A2-(A21 

5. Step 3B: Write AFCTR .FCTR AO-(Al1,A2-(A21,A22 
6. Step 3C: Write AFCTR .FCTR AQ-(Al1,A2-(A21,A22) 
7. Step 3C: Write AFCTR .FCTR AO-(Al1,A2-(A21,A22) ) 


you have now reached the base segment and have written the two ODL 
statements: 


-ROOT CNTRL- (AO-(Al,A2-(A21,A22) )-BO-(B1,B2) ,C) 
AFCTR: .FCTR AO-(Al,A2~(A21,A22)) 


The last step requires that you substitute the label, AFCTR, into the 
.ROOT statement, which results in: 


-ROOT CNTRL-AFCTR-BO- (B1,B2) ,C) 
AFCTR: .FCTR AQ-(Al1,A2-(A21,A22)) 


Additional .FCTR statements would be determined and written in the 
same way. For example, you could write a .FCTR statement labeled 
BFCTR for the segments BO, Bl, and B2. 


The following section shows how to write an ODL statement for a 
co-tree by using the same methods. 


3.6.3 Creating an ODL Statement for a Co-Tree by Using a Virtual 
Address Space Diagram 


Assuming that you want to write an ODL statement for a co-tree like 
the one in Figure 3-19, you would have two virtual address space 
allocation diagrams, one for the main tree and one for the co-tree. 
These two diagrams are shown in Figure 3-19. 
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Figure 3-19 Virtual Address Space Allocation for a Main Tree 
and Its Co-Tree 


From Figure 3-19 you see that the co-tree is a stack of segments also. 
Therefore, it is possible to write the statement for the co-tree in 
the same fashion and with the same rules as that described in Section 
3.6. However, certain facts must be kept in mind. These are that: 


@e The co-tree has a null root 
e A .NAME statement must be used to name the null root 


® A comma must be placed outside of the parentheses and at _ the 
end of that part of the .ROOT statement that defines the main 
tree 


Therefore, the ODL statement that we obtain before writing the co-tree 
part is: 


-NAME CNTRL2 
-ROOT CNTRL-AFCTR-~BO-(B1,B2),C), 
AFCTR: .FCTR AO-(A1,A2-(A21,A22)) 


By following the rules in Section 3.6 and by using the diagram in 
Figure 3-19, you can then create the ODL statement: 


»NAME CNTRL2 
»ROOT CNTRL-AFCTR-BO-(B1,B2) ,CNTRL2- (CNTRLX,CNTRLY) 
AFCTR: .FCTR AQ-(Al1,A2-(A21,A22)) 


3.7 OVERLAYING PROGRAMS WRITTEN IN A HIGH-LEVEL LANGUAGE 


Programs written in a high-level language usually require the use of a 
large number of library routines in order to execute. Unless care is 
taken when overlaying such programs, the following problems can occur: 


@® TKB throughput may be drastically reduced because of the 
number of library references in each overlay segment. 
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e Library references from the default object module library that 
are resolved across tree boundaries can result in 
unintentional displacement of segments from memory at run 
time. 


@ Attempts to task-build such programs can result in multiple 
and ambiguous symbol definitions when a co-tree structure is 
defined. 


The following procedures are effective in solving these problems: 


@ You can increase TKB throughput by linking commonly used 
library routines into the main root segment. 


e You can eliminate ambiguous definitions, multiple definitions, 
and cross-tree references by using the NOFU switch (the TKB 
default) to restrict the scope of the default library search. 
However, restricting the scope of the default library search 
may also cause problems. 


If sufficient memory is available, you can effectively place the 
object time system in the root segment by building a memory-resident 
library. This also reduces total system memory requirements if other 
tasks are also currently using the library. 


If a memory-resident library cannot be built, you can force library 
modules into the root by preparing a list of the appropriate global 
references and linking the object module into the root segment. 


For other ways to reduce task size, you should consult the user's 
guide for the language you are using. 


3.8 EXAMPLE 3-1: BUILDING AN OVERLAY 


The text in this section and the figures associated with it illustrate 
the building of an overlay structure. For this example, the routines 
of the resident library LIB.TSK and the task that refers to it, 
MAIN.TSK (from Example 5-3, Chapter 5), are assembled as separate 
modules and built as an overlaid task. This task is built first with 
disk-resident overlays and then with memory-resident overlays. The 
disk-resident version. of the task is named OVR. TSK and the 
memory-resident version is named RESOVR.TSK. 


NOTE 


This example is intended to provide you 
with a working illustration of the 


Overlay Description Language. It does 
not reflect the most efficient use of 
it. 


Two alterations were made to each of the routines for this example: 


@e A .TITLE and .END assembler directive was added to each 
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The following assembler directive was added to each arithmetic 
routine to increase its allocation: 
~BLKW 1024.*3 


This was done to make TKB allocation of address space more 
obvious for documentation purposes, 


The operation of the overlaid task is identical to that of Example 5-3 
in Chapter 5. The routines and their titles as a result of the .TITLE 
directives are as follows: 


The integer addition routine is named ADDOV. 

The integer subtraction routine is named SUBOV. 

The integer multiplication routine is named MULOV. 
The integer division routine is named DIVOV. 

The register save and restore routine is named SAVOV. 
The print routine is named PRNOV. 


The main calling routine is named ROOTM. 


The lengths of the modules are: 


Module Length (in Octal) 
ADDOV 14024 bytes 
SUBOV 14024 bytes 
MULOV 14024 bytes 
DIVOV 14026 bytes 
SAVOV 4042 bytes 
PRNOV 4260 bytes 
ROOTM 4104 bytes 


The flow of control for OVR.TSK is as follows: 


ROOTM calls ADDOV and ADDOV returns to ROOTM. 


ROOTM calls PRNOV to print the result and PRNOV returns’ to 
ROOTM. 


ROOTM calls SUBOV and SUBOV returns to ROOTM. 


ROOTM calls PRNOY to print the result and PRNOV returns’ to 
ROOTM. 


ROOTM calis DIVOV and DIVOV returns to ROOTM. 


ROOTM calls PRNOV to print the result and PRNOV returns to 
ROOTM. 
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7. ROOTM calls MULOV and MULOV returns to ROOTM. 


8. ROOTM calls PRNOV to print the result and PRNOV returns to 
ROOTM. 


The print routine (contained in module PRNOV) is called between each 
arithmetic operation by the control routine (contained in module 
ROOTM). To avoid loading it into physical memory each time it is 
called, you can place PRNOV in the root segment of the task. In 
addition, each arithmetic routine calls SAVOV. Therefore, SAVOV must 
be on a path common to all segments in the tree. It too is placed in 
the root segment of the task. One possible overlay configuration for 
this task is shown in Figure 3-20. 
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Figure 3-20 Overlay Tree of Virtual Address Space for OVR.TSK 


To build this overlay, first create an ODL file (OVERTREE.ODL) that 
contains its description: 


- ROOT ROOTM-~PRNOV-SAVOV-* (MULOV , ADDOV- (SUBOV, DIVOV) ) 
~ END 


Then, after you have modified the modules and assembled them, you can 
build the task with the following command line: 


TKB> OVR,OVR/~SP=OVRTREE/MP 


This command instructs TKB to build a task image, OVR.TSK, and to 
create a map file, OVR.MAP, under the UFD that corresponds to the 
terminal UIC. The negated spool switch (/-SP) inhibits TKB from 
spooling the map file to the line printer. 


The overlay switch (/MP) attached to the input file tells TKB that the 
input file is an ODL file. Therefore, this file will be the only 
input file specified. Refer to Chapter 10 for a description of the 
switches used in this example. 


A portion of the map that results from this task build is shown in 
Example 3-1. 
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Example 3-1 Map 


OVR.TSK 
01-JAN-82 


Partition name 
Identification 
Task UIC [7,62] 

Stack limits: 000260 001257 
PRG xfr address: 001264 \ 
Total address windows: 1. 2) 
Task image size : 7488. 
Task address limits: 000000 
R-W disk blk limits: 000002 


oe oe oe 
oO 
pan 


03 
00 


OVR.TSK Overlay description: 


Base 

000000 
005034 
005034 
021060 
021060 


Top Length 


3] 
005033] 005034 
021057 


014024 
014024 
014024 


*** Root segment: ROOTM 


000000 005033 
000002 000007 


R/W mem limits: 
Disk blk limits: 


Memory allocation synopsis; 


Section 


- BLK.:(RW,I,LCL,REL,CON) 00126 
00126 
00136 
00164 
00377 
00377 
00377 


ANS : (RW,D,GBL,REL,OVR) 


Global symbols: 


AADD 
MULL 


004032-R 
004022-R 


DIVV 
SAVAL 


004052- 
001642- 


*** Task builder statistics: 


Total work file references: 
Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 7086. 
Size of work file: 3072. 


Elapsed time:00:00:14 


Memory allocation map TKB M40.10 


File for OVR.TSK 


10:06 


001000 00512. 


words 


5107 
0073 000072 00058. 


ROOTM 
MULOV 
ADDOV 
SUBOV 
DIVOV 


005034 02588. 
000006 00006. 


01356. 
00066. 
00176. 
00034. 
00002. 
00002. 
00002. 


0 002514 
0 000102 
2 000260 
2 000042 
4 000002 
4 000002 
4 000002 


ROOTM 
PRNOV 
SAVOV 


ROOTM 
PRNOV 


R PRINT 
R 


001550-R SUBB 


6863. 
words (27. pages} 
words (12. pages) 


Page 1 


File 


ROOTM. OBJ;1 
PRNOV.OBJ;1 
SAVOV.OBJ;1 


ROOTM.OBJ;1 
PRNOV.OBJ;1 


004042-R 
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Figure 3-21 shows the allocation of virtual address space for OVR.TSK. 
The circled numbers in Example 3-1 correspond to those in Figure 3-21. 


Note that the root segment for OVR.TSK (ROOTM) has expanded with task 
building while the segments containing the arithmetic routines have 
not. Before task building, the sum of the modules (in octal bytes) 
that comprise the root segment is: 


4104 + 4260 + 4042 = 14,426 bytes 


After task building, the root segment is 20,677(octal) bytes long. 
TKB has added a header, a stack area, and the overlay run-time 
routines to it. The segments containing the arithmetic routines have 
not changed. If there had been calls from segments nearer the root to 
segments farther up the tree, the Task Builder would have added data 
structures to the calling segments as well. (Refer to Chapter 4 for a 
description of the overlay loading methods.) 


You can build OVR as a memory-resident overlay by simply adding the 
memory-resident operator (!) to the ODL file for OVR as shown below: 


- ROOT ROOTM-PRNOV-SAVOV-* ! (MULOV ,ADDOV-! (SUBOV, DIVOV) ) 
- END 


For this example, the name of the ODL file and the task image file 
have been changed to RESOVR.ODL to distinguish it from the 
disk-resident version. You can build RESOVR with the following 
command line: 


TKB> RESOVR, RESOVR/-SP=RESOVR/MP 


This command directs TKB to build a task named RESOVR.TSK and to 
create a map file named RESOVR.MAP. The negated spooling switch 
(/-SP) inhibits spooling of the map file. 


The /MP switch on the input file tells TKB that the file is an ODL 
file and that it will be the only input file for this task build. 
Refer to Chapter 10 for a description of the switches used in this 
example. 


A portion of the map that results from this task build is shown in 
Example 3-2. 


Figure 3-19 shows the allocation of virtual address space for 
RESOVR.TSK. The circled numbers in Example 3-2 correspond to those in 
Figure 3-22. 
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Example 3-2 


Partition name 
Identification 
Task UIC 
Stack limits: 
PRG xfr address: 001324 \ 
Total address windows: 3. 2) 
Task image size : 13920. 
Task address limits: 
R-W disk blk limits: 


oe 00 oe 
o 
ra) 


[7,62] 


RESOVR.TSK Overlay description: 


Base Top Length 

wee one “@. we seee 

600000 | 005677 | 605700 03008. 

020000 034077 014100 06208. 

020000 } 034077 erence 06208. 

040000 |054077 {014100 06208. 

040000 ||/054077 [014100 06208. 
6o0 908 : 

**k Root segment: ROOTM 

R/W mem limits: 000000 005677 


Disk blk limits: 000003 000010 


Memory allocation synopsis: 


words 
000000 057777 
000003 000074 000072 00058. 


ROOTM 


000320 001317 001000 00512. 


MULOV 

ADDOV 
SUBOV 
DIVOV 


005700 03008. 
000006 00006. 


Map File for RESOVR.TSK 


Section Title Ident File 
. BLK.:(RW,1,LCL,REL,CON) 001320 002514 01356. 
001320 000102 00066. ROOTM O1 ROOTM.OBJ;1 
001422 000260 00176. PRNOV 01 PRNOV.OBJ;1 
001702 000042 00034. SAVOV O1 SAVOV.OBJ;1 
ANS :(RW,D,GBL,REL,OVR) 004034 000002 00002. 
004034 000002 00002. ROOTM O01 ROOTM.OBJ;1 
004034 000002 00002. PRNOV O01 PRNOV.OBJ;1 
Global symbols: 
AADD 004072-R DIVV 004112-R PRINT 001610-R SUBB 004102-R 
MULL 004062-R SAVAL 001702-R 
***x Task builder statistics: 
Total work file references: 6938. 
Work file reads : 0. 
Work file writes : 0. 
Size of core pool: 4178. words (16. pages) 
Size of work file: 3072. words (12. pages) 


Elapsed time:00:00:21 
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Note that TKB allocates virtual 


overlay segment on a 4K-word boundary. 
overlay, this structure requires 
when built as a 


words of virtual address space, 
overlays 


when using memory-resident 
space is used efficiently. 


address space for 
When built as 


12K words of virtual 


memory-resident overlay structure, 


As noted earlier, you 
to ensure that 


160000 = APR 7— 
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100000 = APR 4— 
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40000 APR 2— — 020000 
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20000 APR 1— SYSLIB . 
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Finally, note in Figure 3-22 that TKB has allocated three window 
blocks to map RESOVR.TSK. Each level of the overlay in a 
memory~resident overlay requires a separate window block to map it. 
In a disk-resident overlay, a single window block maps the entire 
structure regardless of how many segment levels there are within the 
structure. This consideration can be important when you are building 
an overlaid task that either creates dynamic regions or accesses a 
resident library or common, because of the extra window blocks 
required to use these features. 


3.9 SUMMARY OF THE OVERLAY DESCRIPTION LANGUAGE 


e An overlay structure consists of one or more trees. Each tree 
contains at least one segment. A segment is one or more 
modules containing one or more program sections that can be 
loaded by a single disk access. 


A tree can have only one root segment, but it can have any 
number of overlay segments. 


e An ODL file is a text file consisting of a series of overlay 
description directives, one directive per line. You enter 
this file in the TKB command line, and identify it as an ODL 
file by attaching the MP switch to the file name. If you 
enter an ODL file in the TKB command line, it must be the only 
input file you specify. 


e The Overlay Description Language provides five directives for 
specifying the tree representation of the overlay structure: 


- .ROOT and .END -- There can be only one .ROOT and one’ .END 
directive; the .END directive must be the last directive 
because it terminates input. 


- .PSECT, .FCTR, and .NAME -- These can be used in any order 
in the ODL file. 


@ You define the tree structure using the hyphen (-), comma (,), 
and exclamation point (!) operators, and by using parentheses. 


The hyphen operator (-) indicates that its arguments are to 
be concatenated and thus are to coexist in memory. 


- The comma operator (,) within parentheses indicates that 
its arguments are to overlay each other either physically, 
if disk resident, or virtually, if memory resident. 


- The comma operator not within parentheses delimits overlay 
trees. 


- The exclamation point operator (!) immediately before a 
left parenthesis declares the enclosed segments to be 
memory resident. Nested segments in parentheses are not 
affected by an exclamation point operator at a level closer 
to the root. 
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- The parentheses group segments that begin at the same point 
in memory. For example: 


ROOT A-B-(C,D-(E,F) ) 


This ODL command line defines an overlay structure with a 
root segment consisting of the modules A and B. In this 
structure, there are four overlay segments: C, D, E, and 
F. The outer pair of parentheses indicates that the 
overlay segments C and D start at the same virtual address; 
and similarly, the inner parentheses indicate that E and F 
start at the same virtual address. 


The .ROOT directive defines the beginning overlay structure. 
The arguments of the .ROOT directive are one or more of the 
following: 

- File specifications as described in Chapter 1 

- Factor labels 

~ Segment names 

- Program-section names 

The .END directive terminates input. 

The .FCTR directive provides a means for replacing text by a 

symbolic reference (the factor label). This replacement is 

useful for two reasons: 

- The .FCTR directive extends the text of the .ROOT directive 
to more than one line and thus allows complex trees to be 
represented. 

- The .FCTR directive allows you to write the overlay 
description ina form that makes the structure of the tree 
more apparent. 


For example: 


-ROOT A-(B-(C,D) ,E-(EF,G) -H) 
. END 


Using the .FCTR directive, you can write this overlay 
description as follows: 


-ROOT A-(F1,F2,H) 


Fl: -FCTR B-(C,D) 
F2: -FCTR E~(F,G) 
«END 


The second representation makes it clear that the tree has 
three main branches. 


The .PSECT directive provides a means for directly specifying 


the segment in which a program section is placed. It accepts 
the name of the program section and its attributes. For 
example: 


.PSECT ALPHA,CON,GBL,RW,1,REL 
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ALPHA is the program section name and the remaining arguments 
are the program section's attributes (program section 
attributes are described in Chapter 2). 


The program section name (composed of the characters A-Z, 0-9, 
S$, or .) must appear first in the .PSECT directive, but the 
attributes can appear in any order or can be omitted. If an 
attribute is omitted, a default condition is assumed. The 
defaults for program section attributes are RW, I, LCL, REL, 
and CON. 


In the example above, therefore, you need only specify the 
attributes that do not correspond to the defaults: .PSECT 
ALPHA,GBL 


The .NAME directive provides you with the means to designate a 
segment name for use in the overlay description, and to 
specify segment attributes. This directive is useful for 
creating a null segment, naming a segment that is to be loaded 
manually, or naming a nonexecutable segment that is to be 
autoloadable. (Refer to Chapter 4 of this manual for a 
description of manually loaded and automatically loaded 
segments.) If you do not use the .NAME directive, the Task 
Builder uses the name of the first file, program section, or 
library module in the segment to identify the segment. 


The .NAME directive creates a segment name as follows: 
-NAME segname,attr,attr 

segname 
is the designated name (composed of the characters A-2Z, 
0-9, and $). 

attr 


is an optional attribute taken from the following: GBL, 
NODSK, NOGBL, DSK. 


The defaults are NOGBL and DSK. The defined name must be 
unique with respect to the names of program sections, 
segments, files, and factor labels. 


You can define a co-tree by specifying an additional tree 
structure in the .ROOT directive. The first overlay tree 
description in the .ROOT directive is the main tree. 
Subsequent overlay descriptions are co-trees. For example: 


-ROOT A-B-(C,D-(E,F)) ,X-(¥,2) ,Q-(R,S,T) 


The main tree in this example has the root segment consisting 
of files A.OBJ and B.OBJ. Two co-trees are defined; the 
first co-tree has the root segment X and the second co-tree 
has the root segment Q. 


CHAPTER 4 


OVERLAY LOADING METHODS 


The RSX-11M/M-PLUS systems provide two methods for loading 
disk-resident and memory-resident overlays: 


@® Autoload -- The overlay run-time routines are automatically 
called to load segments you have specified. 


@ Manual Load -- You include in the task explicit calls to the 
overlay run-time routines. 


When you build an overlaid task, you must decide which one ‘of these 
methods to use, because both cannot be used in the same task. 


The loading process depends on the kind of overlay: 


@ Disk resident -- A segment is loaded from disk into a _ shared 
area of physical memory, writing over whatever was present. 


@ Memory resident -- A segment is loaded by mapping a set of 
shared virtual addresses to a unique unshared area of physical 
memory, where the segment has been made permanently resident 
(after having been initially brought in from the disk). 


With the autoload method, the overlay run-time routines handle loading 
and error recovery. Overlays are automatically loaded by being 
referenced through a transfer-of-control instruction (CALL, JMP, or 
JSR). No explicit calls to the overlay run-time routines are needed. 


In the manual load method, you handle loading and error recovery 
explicitly. Manual loading saves space and gives you full control 
over the loading process, including the ability to specify whether 
loading is to be done synchronously or asynchronously. 


In the manual load method, you must provide for loading the overlay 
segments of the main tree, as well as the root segments and the 
overlay segments of the co-trees. Once loaded, the root segment of a 
co-tree remains in memory. 


4.1 AUTOLOAD 


To specify the autoload method, you use the autoload indicator, an 
asterisk (*). You place this indicator in the ODL description of the 
task at the points where loading must occur. The execution of a 


transfer-of-control instruction to an autoloadable segment up-tree 
(farther away from the root) initiates the autoload process. 
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4.1.1 Autoload Indicator 


The autoload indicator (*) marks as autoloadable the segment or other 
task element (as defined below). If you apply the autoload indicator 
to an ODL statement enclosed in parentheses, every task element within 
the parentheses is marked as autoloadable. Placing the autoload 
indicator at the outermost level of parentheses in the ODL description 
marks every module in the overlay segments as autoloadable. 


In the TK] example of Chapter 3, Section 3.1.1, if segment C consisted 
of a set of modules Cl, C2, C3, C4, and C5, the tree diagram would be 
as shown in Figure 4-1. 
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Figure 4-1 Details of Segment C of TK1 


Placing the autoload indicator at the outermost level of parentheses 
ensures that, regardless of the flow of control within the task, a 
module will be properly loaded when it is called. The ODL description 
for task TK1 would be: 


-ROOT CNTRL-* (AFCTR,BFCTR,CFCTR) 


AFCTR: -FCTR AO-(A1,A2-(A21,A22) ) 
BFCTR: -FCTR BO-(B1,B2) 
CFCTR: eFCTR C1-C2-C3-C4-C5 

«END 


When you use autoload, the root of a co-tree is loaded by path loading 
if one of the branches of the co-tree is called before the root. 
However, if the root of the co-tree is called before the branch is 
called, the root must have an autoload indicator. 


Also, when the root segment of a co-tree is not a null segment, you 
must mark the co-tree's root segment (CNTRL2) as well as its outermost 
level of parentheses to ensure that all modules of the co-tree are 
properly loaded. For example, if the co-tree root (CNTRL2) of the 
multiple tree example, Section 3.5.2, had contained code or data, it 
would have been marked as follows: 


~ROOT CNTRL-* (AFCTR,BFTCR,CFCTR) ,* CNTRL2-—* (CNTRLX,CNTRLY) 


You can apply the autoload indicator to the following elements: 


@ File names -- te make all the components of the file 
autoloadable. 


e Portions of ODL tree descriptions enclosed in 
parentheses -- to make all the elements within the parentheses 
autoloadable, including elements within any nested 


parentheses. 
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@ Program section names -- to make the program section 
autoloadable. The program section must have the instruction 
(I) attribute. 


@® Segment names defined by the .NAME directive -- to make all 
components of the segment autoloadable. 


e@ .FCTR label names -- to make the first component of the factor 
autoloadable. All elements specified in the .FCTR statement 
are autoloadable if they are enclosed in parentheses, 


In the following example, two .PSECT directives and a .NAME directive 
are introduced into the ODL description for TK1. Autoload indicators 
are applied as follows: 


-ROOT CNTRL- (*AFCTR,*BFCTR,*CECTR) 1] 


AFCTR: -FCTR AQ-*ASUB1-ASUB2-* (Al,A2-(A21,A22)) @ @ 
BFCTR: -FCTR (BO-(B1,B2)) 
CFCTR: -FCTR CNAM-C1-C2-C3-C4-¢5 


-NAME CNAM,GBL 
-PSECT ASUB1,I,GBL,OVR @ 
-PSECT ASUB2,1,GBL,OVR 

. END 


The following notes are keyed to the example above. 


@ The autoload indicator is applied to each factor name; 
therefore: 


a. *AFCTR=*A0 
b. *BFCTR=* (BO-(B1,B2)) 
Cc. *CFECTR=*CNAM 


CNAM, however, is an element defined by a .NAME directive. 
Therefore, all components of the segment to which the name 
applies are made autoloadable, that is, Cl, C2, C3, C4, and 
cs. 


@ the autoload indicator is applied to the name of a program 
section with the instruction (I) attribute (*ASUB1), so that 
program section ASUB1 is made autoloadable. 


© The autoload indicator is applied to a portion of the ODL 
description enclosed in parentheses: 


* (Al,A2-(A21,A22) ) 


Thus, every element within the parentheses is made 
autoloadable (that is, files Al, A2, A21, and A22). 


The net effect of this ODL description is to make every element except 
program section ASUB2 autoloadable. 


4.1.2 Path Loading 


The autoload method uses path loading; that is, a call from one 
segment to another segment up-tree (farther away from the root) 
ensures that all the segments on the path from the calling segment to 
the called segment will reside in physical memory and be mapped. Path 
loading is confined to the tree in which the called segment resides. 
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A call from a segment in one tree to a segment in another tree results 
in the loading of all segments on the path in the second tree from the 
root to the called module. 


In Figure 4-2, if CNTRL calls A22, all the modules between the CNTRL 
and A2 are loaded. in this case, modules AO and A2 are loaded. 


A21 A22 
L_§— C5 
C4 
Al A2 B1 B2 C3 
T T C2 
AO BO C1 

CNTRL 
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Figure 4-2 Path-Loading Example 


With the autoload method, the overlay run-time routines keep a_ record 
of the segments that are loaded and mapped, and issue disk-load 
requests only for segments that are not in memory. If CNTRL calls A2 
after calling Al, AO is not loaded again because it is already in 
memory and mapped. 


A reference from one segment to another segment down-tree (closer to 
the root) is resolved directly. For example, A2 can immediately 
access AO because AO was path loaded in the call to A2. 


4.1.3 Autoload Vectors 


To resolve a reference up-tree to a global symbol in an autoloadable 
segment, TKB generates an autoload vector for the referenced global 
symbol. The reference in the code is changed to a definition that 
points to an autoload vector entry. The format for the autoload 
yector for conventional tasks is shown in Figure 4-3 and _ the format 
for I- and D-space tasks is shown in Figure 4-4. 


JSR = PC,@.NAUTO 
PC RELATIVE OFFSET TO .NAUTO 
SEGMENT DESCRIPTOR ADDR. 


ENTRY POINT ADDRESS 


ZK-415-81 


Figure 4-3 Autoload vector Format for Conventional Tasks 
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I-SPACE PORTION 


ADDRESS OF SEGMENT DESCRIPTOR 
ENTRY POINT ADDRESS 


D-SPACE PORTION 
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In Figures 4-3 and i-4,. a transfer-of-control instruction to _ the 
up-tree global symbol generates an autoload vector in the shown 
format. An example of the code sequence used in a call to a global 
symbol in an autoloadable segment is shown in Figure 4-5. 


USER TASK ROOT 


. AUTOLOAD VECTOR 


CALL GLOBAL 9 —— 3 JSR PC,@.NAUTO 
SEGMENT DESCRIPTOR ADDRESS 
ENTRY POINT ADDRESS (GLOBAL) 


$AUTO AUTOLOAD ROUTINE 


$AUTO: ° ;LOAD 
2 SEGMENT 
USER TASK SEGMENT . 
GLOBAL::  ¢ <«—————— _ JMP GLOBAL ;GO TO 
. ;GLOBAL IN 
e ;SSEGMENT 
RETURN 
ee ee 
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Figure 4-5 Example Autoload Code Sequence for a Conventional Task 
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An exception to the procedure for generating autoload vectors is made 
in the case of a program section with the data (D) attribute. 
References from a segment to a global symbol up-tree in a program 
section with the data (D) attribute are resolved directly. 


Because TKB can obtain no information about the flow of control within 
the task, it often generates more autoload vectors than are necessary. 
However, your knowledge of the flow of control within your task, and 
of path loading, can help you determine where to place the autoload 
indicators. By placing the autoload indicators only at the points 
where loading is actually required, you can minimize the number of 
autoload vectors generated for the task. 


In the following example, all the calls to overlays originate in the 
root segment. That is, no module in an overlay segment calls outside 
its segment. The root segment CNTRL has the following contents: 


PROGRAM CNTRL 
CALL Al 
CALL A21 
CALL A2 
CALL AO 
CALL A22 
CALL BO 
CALL Bl 
CALL B2 
CALL Cl 
CALL C2 
CALL C3 
CALL C4 
CALL C5 
END 


If you place the autoload indicator at the outermost level of 
parentheses, 13. autoload vectors are generated for this task; 
however, because A2 and AO are loaded by path loading to A21, the 
autoload vectors for A2 and AO are unnecessary. Moreover, because the 
call to Cl loads the segment that contains C2, C3, C4, and C5, 
autoload vectors for C2 through C5 are unnecessary. 


You can eliminate the unnecessary autoload vectors by placing the 
autoload indicator only at the points where explicit loading is 
required, as follows: 


-ROOT CNTRL-(AFCTR,*BFCTR,CFCTR) 


AFCTR: eFCTR AQ-(*Al,A2-* (A21,A22) ) 
BFCTR: -FCTR (BO-(B1,B2) ) 
CFCTR: -FCTR *C1-C2-C3-C4-C5 
- END 
With this ODL description, TKB generates seven autoload vectors -- for 


Al, A21, A22, BO, Bl, B2, and Cl. 
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4.1.4 Autoloadable Data Segments 
You can make overlay segments that contain no executable code 
autoloadable, as follows. First, you must include a .NAME directive 
and specify the GBL attribute, as described in Section 3.4.4. For 
example: 

-ROOT A-* (B,C) 

»~NAME BNAME,GBL 

B: ~FCTR BNAME-BFIL 

- END 
The global symbol BNAME is created and entered into the symbol table 
of segment BNAME. Because this segment is marked to be autoloaded, 


root segment A calls segment BNAME 
CALL BNAME 


The segment is autoloaded and 
occurs. 


an 


The data of BFIL must be placed in 
attribute to suppress the creation 


4.2 MANUAL LOAD 


as follows: 


immediate return to inline code 


a program section with the data (D) 
of autoload vectors. 


If you decide to use the manual-load method to load segments, you must 


include in your program explicit 
load requests must supply the name 
addition, they can include 

asynchronous load requests, and to 


The SLOAD routine does not path load. 


calls to the SLOAD routine. These 

of the segment to be loaded. In 
information necessary to perform 
handle load request failures. 


A call to SLOAD loads only the 


segment named in the request. The segment is read in from disk and 
mapped. For memory-resident overlays; the segment is mapped, but 
only read in if it was not previously read in. 

A MACRO-11 programmer calls the SLOAD routine directly. A FORTRAN 


programmer calls SLOAD using the FORTRAN subroutine MNLOAD. 


4.2.1 MACRO-11 Manual Load Calling 


Sequence 


A MACRO-11 programmer calls SLOAD as follows: 


MOV 
CALL 


#PBLK, RO 
SLOAD 


PBLK is the address of a parameter 


block with the following format: 


PBLK: »=BYTE length,event—flag 
-RAD50O /seg-name/ 
WORD [i/o-status] or 0 


~WORD f[ast-trp] or 0 


The length of the parameter bl 


ock (3 to 5 words). 
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event-flag 
The event flag number, used for asynchronous loading. If the 
event-flag number is 0, synchronous loading is performed. 

seg-name 
The name of the segment to be loaded: a l- to 6-character 
Radix-50 name, occupying two words. 

i/fo-status 
The address of the I/O status doubleword. Standard QIO status 
codes apply. 

ast-trp 


The address of an asynchronous trap service routine to which 
control is transferred at the completion of the load request. 


The condition code cC-list is set or cleared on return, as 
follows: 


@ If condition code C=0, the load request was accepted. 
e If condition code C=1, the load request was unsuccessful. 


For a synchronous load request, the return of the condition code C=O 
means that the desired segment is loaded and is ready to be executed. 

For an asynchronous load request, the return of the code C=0 means 
that the load request was successfully queued to the device driver, 
but the segment is not necessarily in memory. Your program must 
ensure that loading has been completed by waiting for the specified 
event flag before calling any routines or accessing any data in the 
segment. 


4.2.2 MACRO-11 Manual Load Catling Sequence For I- and D-Space, Tasks. 


A MACRO=11 programmer calls: -SLORD as. follows: — 

Mov _4#PBLK, RO. es | 
CALL. /BLOBD? Se ane 

a I= aha Dspace task: 


PBLK? BYTE | ‘a, 0. ee : 
ne “+ RADSO. )"/seg-name/ 


cas 


the” length of. the perameter block (3 words). 
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4.2.3 FORTRAN Manual Load Calling Sequence 
To use the manual load mechanism in a FORTRAN program, your program 
must refer to the SLOAD routine by means of the MNLOAD subroutine. 
The subroutine call has the form: 
CALL MNLOAD(seg-name,[event-flag] ,[i/o-status] ,[ast-trp] ,{1d-ind]) 
seg-name 
A 2-word real variable containing the segment name in Radix-50 
format. 
event-flag 
An optional integer event flag number used for an asynchronous 
load request. If the event flag number is 0, the load request is 
synchronous. 
ifo-status 
An optional 2-word integer array containing the I/0 status 
doubleword, as described for the QIO directive in the 
RSX-11M/M-PLUS Executive Reference Manual. 
ast-trp 
An optional asynchronous trap subroutine entered at the 


completion of a request. MNLOAD requires that all pending traps 
specify the same subroutine. 
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ld-ind 


An optional integer variable containing the results of the 
subroutine call. One of the following values is returned: 


+1 Request was successfully executed, 


-l Request had bad parameters or was not successfully 
executed. 


You can omit optional arguments. The following calls are legal: 


Call Effect 


CALL MNLOAD (SEGA1) Loads segment named in 
SEGA1 synchronously. 


CALL MNLOAD (SEGA1,0,,,LDIND) Loads segment named in 
SEGA1L synchronously and 
returns Success indica- 
tor to LDIND. 


CALL MNLOAD (SEGA1,1,IOSTAT,ASTSUB,LDIND) 

Loads segment named in 
SEGAL asynchronously, 
transferring control to 
ASTSUB upon completion 
of the load request; 
stores the I/0 status 
doubleword in IOSTAT 
and the success 
indicator in LDIND. 


The following example uses the program CNTRL, previously discussed in 
Section 4.1. In this example, there is sufficient processing between 
the calls to the overlay segments to make asynchronous loading 
effective. The autoload indicators are removed from the ODL 
description and the FORTRAN programs are recompiled with explicit 
calls to the MNLOAD subroutine, as follows: 


PROGRAM CNTRL 
EXTERNAL ASTSUB 

DATA SEGA1 /6RA1 / 
DATA SEGA21 /6RA21 / 


CALL MNLOAD (SEGA1,1,IOSTAT,ASTSUB,LDIND) 


CALL Al 


CALL MNLOAD (SEGA21,1,IOSTAT,ASTSUB,LDIND) 
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CALL A21 


END 
SUBROUTINE ASTSUB 
DIMENSION IOSTAT(2) 


END 


When the AST trap routine is used, the I/O status doubleword is 
automatically supplied to the dummy variable IOSTAT. 
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4.3 ERROR HANDLING 


If you use the autoload mechanism, a simple recovery procedure is 
provided that checks the Directive Status Word (DSW) for an error 
indication. If the DSW indicates that no system dynamic storage is 
available, the routine issues a Wait for Significant Event directive 
and tries again; if the problem is not dynamic storage, the recovery 
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procedure generates a synchronous breakpoint trap. If the task 
services the trap and returns without altering the state of the 
program, the request will be retried. 


If you select the manual-load method, you must provide error handling 
routines that diagnose load errors and provide appropriate recovery. 
A more comprehensive user-written error recovery subroutine can be 
substituted for the system-provided routine if the following 
conventions are observed: 


e The error recovery routine must have the entry point name 
SALERR,. 


e The contents of all registers must be saved and restored. 


On entry to SALERR, R2 contains the address of the segment descriptor 
that could not be loaded. Before recovery action can be taken, the 
routine must determine the cause of the error by examining the 
following words in the sequence indicated: 


1. SDSW The Directive Status Word may contain an error 
status code, indicating that the Executive 
rejected the I/O request to load the overlay 
segment. 

2. N.OVPT The contents of this location, offset by N.IOST, 


point to a 2-word I/O status block containing the 
results of the load overlay request returned by 
the device driver. The status code occupies the 
low-order byte of word 0. For example, for a 
device-not-ready condition, the code will be 
IE.DNR. (For more information on these codes, 
refer to the IAS/RSX-11 I/O Operations Reference 
Manual.) TT 


4.4 GLOBAL CROSS-REFERENCE OF AN OVERLAID TASK 


This section illustrates a global cross-reference that has been 
created for an overlaid task. The task consists of a root segment 
containing the module ROOT.OBJ, and overlay segments composed of 
modules OVR1, OVR2, OVR3, and OVR4. The overlay description of the 
file is as follows: 


-ROOT ROOT-(OVR,*OVR2) 
OVR: .FCTR OVRI1-* (OVR3,0VR4) 


Only segments OVR2, OVR3, and OVR4 are autoloadable. Figure 4-6 shows 
the resulting overlay tree. 


*OVR3 *OVR4 ROOT: CALL OVR3 
CALL OVR1 
CALL OVR2 
OVR1 *OVR2 
ROOT 
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Figure 4-6 Autoload Overlay Tree Example 
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As shown, the global symbol OVR1 is defined in module OVRI, and a 
single nonautoloadable, up-tree reference is made to this symbol by 
the module ROOT, as indicated by the circumflex. Note that because 
OVRL is not autoloadable, it depends on a call to OVR3 or OVR4 to get 
loaded by path loading. The asterisk indicates that the module 
contains an autoloadable definition. The modules shown with the 
asterisk define the symbol. 


The asterisks preceding the modules OVR2, OVR3, and OVR4 indicate that 
the global symbols OVR2, OVR3, and OVR4 are autoload symbols and are 
referenced from the module ROOT through an autoload vector, as _ shown 
by the at-sign (@) character. 


The asterisk and at-sign are shown in the cross-reference listing in 
Example 4-1. 


Example 4-1 Cross-Reference Listing of Overlaid Task 


OVRTST CREATED BY TKB ON 27-JUL-82 AT 12:04 PAGE 1 
GLOBAL CROSS REFERENCE CREF 
SYMBOL VALUE REFERENCES... 

N.ALER 000010 AUTO # OVRES 

N.IOST 000004 OVCTL # OVRES 

N.MRKS 000016 # OVRES 

N.OVLY 000000 OVCTL # OVRES 

N.OVPT 000054 AUTO OVCTL # VCTDFE 
N.RDSG 000014 # OVRES 

N.STBL 000002 # OVRES 

N.SZSG 000012 # OVRES 

OVRL 002014-R # OVRL * ROOT 

OVR2 002014-R * OVR2 @ ROOT 

OVR3 002014-R * OVR3 @ ROOT 

OVR4 002014-R * OVR4 @ ROOT 

ROOT 001176-R # ROOT 

SALBP1 001320-R # AUTO : 
SALBP2 001416-R # AUTO 

SALERR 001246-R # ALERR OVDAT 

SAUTO 001302-R # AUTO 

SsDSW 000046 ALERR # VCTDF 

SMARKS 001546-R # OVCTL 

SOTSV 000052 # VCTDF 

SSAVRG 001452-R AUTO # SAVRG 

SVEXT 000056 # VCTDF 

»FSRPT 000050 # VCTDE 

-NALER 001442-R # OVDAT 

-NIOST 001436-R # OVDAT 

-NMRKS 001450-R # OVDAT 

-NOVLY 001432-R # OVDAT 

-NOVPT 000042 # OVDAT 

-NRDSG 001446-R # OVDAT 

-NSTBL 001434-R # OVDAT 

-NSZSG 001444-R # OVDAT 


vol 
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Example 4-1 (Cont.) Cross-Reference Listing of Overlaid Task 


OVRTST CREATED BY TKB ON 27-JUL-82 AT 12:04 PAGE 2 

SEGMENT CROSS REFERENCE CREF vol 

SEGMENT NAME RESIDENT MODULES 

OVR1 OVR1L 

OVR2 OVR2 

OVR3 OVR3 

OVR4 OVR4 

ROOT ALERR AUTO OVCTL CVDAT OVRES ROOT SAVRG 
VCTDF 


Down-tree references to the global symbol ROOT are made from modules 
OVR1, OVR2, OVR3, and OVR4. These references are resolved directly. 


The segment cross-reference shows the segment name and modules in each 
overlay. 


4.5 USE AND SIZE OF OVERLAY RUNTIME ROUTINES 


TKB, when constructing an overlaid task, incorporates certain modules 
from the system library to perform the actual overlay operations. An 
overlay run-time routine in the task loads overlays from disk or maps 
resident overlays by issuing QIO$ or CRAWS directives. 


The modules and routines described below implement the ‘TKB autoload 
mechanism as described in Section 4.1, 


There are three major components to the autoload service, as follows: 


AUTO This module controls the overlay process, and the 
autoload vecors indirectly call AUTO through .NAUTO. 
AUTO determines whether the referenced overlay segment 
is already in memory or mapped. It then jumps to the 
required entry point if the entry point is available. 


The AUTO module is supplied in two variations. These 
variations are separately named and described as 
follows: 


AUTO Selected by TKB by default for all overlaid 
tasks. It manages disk-only, PLAS, and cluster 
library overlay structures. 


AUTOT Manually selected by you by using an explicit 
reference in the TKB .ODL file, as shown below. 
This module disables the AST traps while 
manipulating the overlay data structures. This 
is required where user task AST traps might 
cause modification of the overlay database. To 
incorporate this module in your task image, you 
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must include the following element in the .ROOT 
factor of the task's ODL file: 


-LB:{1,1]SYSLIB/LB:AUTOT- 


In addition to including AUTOT in the .ROOT 
factor, the following code must be included in 
your task as initialization prior to the AST 
handling routines in your task: 


MOV @#.NOVPT,RO 
BISB #200,N.FAST(ROQ) 


MRKS This routine traverses the overlay descriptor data 
structure to mark any overlay segment that will be 
displaced by a new overlay as “out of memory" and 
consequently not available. 


RDSG The AUTO module calls the RDSG routine repeatedly to 
read or map each segment along the overlay tree path 
into the task's virtual address space. This is referred 
to as "path loading." When path loading is completed, 
AUTO calls the required entry point. 


Several versions of each component exist reflecting the various sizes 
as appropriate for tasks having disk-only overlays, PLAS mapped 
overlays, and/or cluster libraries. TKB incorporates the smallest 
support routines appropriate for the overlay structure of your task. 


Depending on whether your task has disk-only overlays, resident 
overlays, or cluster libraries, TKB forces one of the following 
modules into your task: 


Contain the MRKS and RDSG routines optimized for disk 
overlays only. No support is included for 
memory-resident or cluster overlays. OVCTL is the 
d le in lude for conventi 


‘i 


Contain MRKS and RDSG routines assembled for disk and 
memory resident overlays. TKB selects either of these 
modules if the task overlay structure includes 
memory-resident overlays or maps a resident library 
containing resident overlays. OVCTR is the module 
selected for conventional tasks and “fo 


Contain the MRKS, RDSG, and cluster library support 
routines. TKB includes oOVCTC or OVIDC if cluster 
libraries are included in your task. ovcetc is the 
module selected for conventional tasks and 
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Two other modules are incorporated into your task's image. They are: 


OVDAT A small, impure data area used by AUTO, MRKS, and RDSG 
routines. TKB includes OVDAT in all overlaid tasks, and 
its size is independent of the overlay structure of that 
task. 


ALERR An error service module that AUTO invokes under one of 
the following circumstances: 


@ If an I/O error occurs while attempting to read a 
disk overlay into memory 


e If a directive error occurs while attempting to 
attach or map a region containing memory resident 
overlays 


Table 4-1 compares the sizes of the overlay run-time support modules. 
You can use it to determine when it is appropriate to force certain 
variants into your task image. 


Table 4-1 
Comparison of Overlay Run-Time Module Sizes 


Number 
Program of Bytes 
Module Section Oct/Dec Specific Use 


One of the following modules is included in any overlaid task 
that uses autoload and in any task that links to a PLAS overlaid 
resident library. 


AUTO SSAUTO 122/82. All tasks that use autoload 
AUTOT SSAUTO 132/90. All tasks with ASTs 
SSRTO 32/26. disabled during autoload 
SSRTR 30/24. 


One of the following modules is included in any overlaid 
conventional task. OVCTR or OVCTC included in any 
non-overlaid task (conventional or I-%and D= space) that links 
to a PLAS overlaid resident library. 


OVCTL SSMRKS 76/62. Disk overlays only 
SSRDSG 160/112. 
$SPDLS 2/2. 
OVCTR SSMRKS 234/156. Disk and PLAS overlays with no 
SSRDSG 332/218. cluster libraries 
$SPDLS 12/10. 
OVCTC SSMRKS 254/172. Disk and PLAS overlays 
SSRDSG 352/234. with cluster libraries 


SSPDLS 120/80. 


(continued on next page) 
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Table 4-1 (Cont.) 
Comparison of Overlay Run-Time Module Sizes 


Number 
Program of Bytes 
Module Section Oct/Dec Specific Use 
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The overlay data vector OVDAT is included in any overlaid task 
and in any task that links to a PLAS overlaid resident library. 


OVDAT SSOVDT 24/20. Included in all tasks 
$SSGDO 0/0. that perform overlay 
$S$SGD2 2/2. operations 
SSRTQ 0/0. 

SSRTR 0/0. 
SSRTS 2/2. 


The overlay error service routine ALERR is included whenever 
OVDAT is included. 


ALERR SSALER 24/20. Overlay error 


Manual overlay control (LOAD) is used in place of any AUTO 
routine. (See Section 4.2, Manual Load.) 


LOAD SSLOAD 252/170. Manual overlay control 
SSAUTO 14/12. 


CHAPTER 5 


SHARED REGION CONCEPTS AND EXAMPLES 


The Task Builder provides you with many ways of using shared regions 
for tailoring your tasks to meet your specific requirements. This 
chapter describes some of these facilities and their applications. 


This chapter contains five working examples. The discussion of the 
examples assumes that you are familiar with the programming concepts 
described in the RSX-11M/M-PLUS Guide to Program Development and with 


the first four chapters of this manual. 


5.1 SHARED REGIONS DEFINED 


A shared region is a block of data or code that resides in memory and 
can be used by any number of tasks. A shared region can contain data 
for use by several tasks or it may be an area where one task writes 
data for use by another’ task. Also, a shared region can contain 
routines for use by several tasks. 


Shared regions are useful because they make more efficient use of 
physical memory. The two kinds of shared regions are: 


e A resident common that provides a way that two or more tasks 
can share their data 


e A resident library that provides a way that two or more tasks 
can share a single copy of commonly used subroutines 


The term "resident" denotes a shared region that is built and 
installed into the system separately from the task that links to it. 
In other words, you use TKB to build a shared region much as you would 
use it to build a task. However, the region does not have a header or 
a stack. Also, you can use switches to designate the kind of shared 
region (a library or a common) to be built. 


Figure 5-1 shows a typical resident common. Task A stores some 
results in resident common S, and Task B retrieves the data from the 
common at a later time. 


Figure 5-2 shows a typical resident library. In this case, common 
reentrant subroutines are not included in each task image; instead, a 
single copy is shared by all tasks. 
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RESIDENT COMMON RESIDENT COMMON 


S iS) 


PARTITION BOUNDARY 


PARTITION BOUNDARY 


EXECUTIVE EXECUTIVE 


PHYSICAL MEMORY PHYSICAL MEMORY 
TIME 1 TIME 2 


ZK-418-81 


Figure 5-1 Typical Resident Common 


When you build a shared region, you must specify an output image file 
name for the region in the TKB command sequence. But, because a 
shared region is not an executable unit, it is not a task, and does 
not require a header or a stack area. Therefore, when you build a 
shared region, you always attach the negated header switch (/-HD) to 
the region's image file specification. This switch tells TKB to 
suppress the header within the image. To suppress the stack area in 
the Task Builder command sequence during option input, you specify 
STACK=0. (Refer to Chapters 10 and 11 for a complete description of 
the /HD switch, the STACK option, and other switches and options.) 


In either an RSX-11M or RSX-11M-PLUS system, when you build a_ shared 
region, you use the PAR option to name the partition in which the 
region is to reside. You specify the partition name in the TKB 
command sequence during option 

description 

am 4 ust 


Ota 


a i enced 
systems, 
that of the region. 
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Figure 5-2 Typical Resident Library 
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Also, you should eensiaer three ae when you build the eeaiene 
The /PI switch determines whether the region is relocatable. You can 
use the /CO switch in the TKB command sequence to declare a region as 
a shared common. The /CO switch specifies the use of the region as a 
shared common rather than as a shared library. Alternatively, you can 
use the /LI switch when you build the region to declare the region as 
a shared library. Using these three switches affects the contents of 
the symbol definition file, which is described in Chapter 10 under the 
/CO, /LI, and /PI switch headings. See also Figure 5-3, Interaction 
of the /LI, /CO, and /PI Switches. The contents of the symbol 
definition file is described in the following sections. 
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5.1.1 The Symbol Definition File 


When you build a shared region, you must specify a symbol definition 
(.STB) file in the TKB command sequence. This file contains linkage 
information about the region. (The format at a .STB file as input to 
TKB is the same as that of a .OBJ file. See Appendix A.) Later, when 
you build a task that links to the region, TKB uses this .STB file to 
resolve calls from within the referencing task to locations within the 
region. 


The /PI switch declares a shared region to be relocatable. 
Conversely, the /-PI switch declares a shared region to be absolute. 
If you specify the /PI switch without the /CO or /LI switches’ to 
indicate a relocatable region, TKB defaults to building relocatable 
(position-independent) shared regions with all program sections 
declared in the .STB file. TKB also defaults to building absolute 
(position-dependent) shared regions with only the . ABS. program 
section declared in the .STB file. The contents of the .STB file when 
these three switches are used are described in Chapter 10 under the 
/CO, /LI, and /PI switch headings. See also Figure 5-3, Interaction 
of the /LI, /CO, and /PI Switches. 
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Figure 5-3 Interaction of the /LI, /CO, and /PI Switches 
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If you do not use either /CO or /LI, the contents of an .STB file for 
a shared region depend on the use of the /PI switch, which determines 
whether the region is absolute or relocatable. The effects of 
declaring a shared region relocatable or absolute and the resulting 
contents of the .STB file are described in the following sections. 


Some .STB files include an entry in the .STB file for each program 
section in the region. Each entry declares the program section's 
name, attributes, and length. In addition, TKB includes in the .STB 
file every symbol in the shared region and its value relative to the 
beginning of the section in which it resides. 


5.1.2 Position-Independent Shared Regions 


A position-independent shared region can be placed anywhere in a 
referencing task's virtual address space when the system on which the 
task runs has memory management hardware. 


5.1.2.1 Position-Independent Shared Region Mapping - In the example 
of using the memory management APRs, shown in Figure 5-4, two tasks 
refer to the shared region S: task A and task B. The shared region S 
is 4K words long and therefore requires that much space in the virtual 
address space of both tasks. Task A is 6K words long and requires two 
APRs (APRO and APR1) to map its task region. The first APR available 
to map the shared region is APR 2. Thus, you can specify APR 2 when 
task A is built. 


Task B is 16.5K words long. It requires five APRS to map its task 
region. The first APR available to map the shared region S in task B 
is APR 5. Therefore, you can specify APR 5 when task B is built. 


If you do not specify which APR is to be used to map a 
position-independent shared region, TKB selects the highest set of 
APRs available in the referencing task's virtual address space. In 
Figure 5-4, for example, if APR 2 in task A and APR 5 in task B had 
not been selected at task-build time, TKB would have selected APR 7 in 
both cases. 


5.1.2.2 Specifying a Position-Independent Region - You specify that a 
shared region is position independent when you build it by attaching 
the /PI switch to the image file specification for the region. (Refer 
to Chapter 10 for a description of the /PI switch.) 


You should declare a region position independent if: 
@ The region contains code that will execute correctly 
regardless of its location in the address space of the 
referencing task. 


e The region contains data that is not address dependent. 


e The region contains data that will be referenced by a FORTRAN 
program (such data must reside in a named common). 
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Specifying APRs for a Position-Independent Shared Region 
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Program section names are preserved in some shared regions. All the 
following switch combinations produce shared regions in which PSECT 
names are preserved: 


/PI/CO, /-PI/CO, and /PI 


Therefore, you should observe the following precautions when building 
and referring to these regions: 


e No code or data in the region should be included in the blank 
(. BLK.) program section. 


@ No code or data in a referencing task should appear in a 
program section of the same name as a program section in the 
shared region. 


e The order in which memory is allocated to program sections 
(alphabetic or sequential) must be the same for the shared 
region and its referencing tasks. (Chapter 2 describes 
alphabetic ordering of program sections. Refer to the 
description of the /SQ and /SG switches in Chapter 10 for an 
explanation of sequential ordering of program sections.) 


5.1.3 Absolute Shared Regions 


When a shared region is absolute, you select the virtual addresses for 
it when you build it. Thus, an absolute shared region is fixed in the 
virtual address space of all tasks that refer to it. 


5.1.3.1 Absolute Shared Region Mapping - Figure 5-5 shows three tasks 
(task cC, task D, and task E) and a single absolute shared region, L. 
The absolute shared region L is 6K words long and is built to occupy 
virtual addresses 120000(octal) to 150000(octal). These addresses 
correspond to APR 5 and APR 6, respectively. Tasks C and D can be 
linked to region L because at the time they are built APR 5 and APR 6 
are unused in both tasks. However, task E is 23K words long and even 
though it has 8K words of virtual address space available to map the 
shared region, APR 5 (which corresponds to virtual address 120000, the 
base address of the shared region) has been allocated to the task 
region. If shared region L were position independent, task E could be 
linked to it. 


5.1.3.2 Specifying an Absolute Shared Region - You specify that a 
shared region is absolute when you build it by using the /-PI switch 
or omitting the /PI switch from the task image file. You establish 
the virtual address for the region by specifying the base address of 
the region as a parameter of the PAR option. 


You should build an absolute shared region if: 


e The region contains code that must appear in a specific 
location in the address space of a referencing task. 


e The region contains data that is address dependent. 
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Figure 5-5 Mapping for an Absolute Shared Region 
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5.1.3.3 Absolute Shared Region .STB File - When a shared region is 
created with the /-PI/LI or /=PI switches, or just the /-HD switch, 
the only program section name that appears in the .STB file for the 
region is the absolute program section name (. ABS.). TKB includes in 
the .STB file for the region each symbol in the region and its value. 
But, because TKB does not include the program section names of an 
absolute shared region in its .STB file, all code or data in the 
region must be referred to by global symbol name. Also, because the 
program section names are not in the .STB file, TKB places no 
restrictions on the way the program sections are ordered in either the 
absolute shared region or the tasks that reference it. You can order 
program sections the way you want by using the /SQ and /SG switches 
described in Chapter 10. 


5.1.4 Shared Regions with Memory-Resident Overlays 


Shared regions with memory-resident overlays are a primary resource 
for conserving memory. If the shared region is larger than the 
available virtual address space in a task that must reference the 
region, you can build the region -- both position-independent and 
absolute -- with memory-resident overlays. All segments of the 
overlay structure are included in the shared region, but each task 
referencing the shared region can include only part of the shared 
region -- that is, an overlay segment or series of segments in an 
overlay path -- in its virtual address space. Therefore, the task 
need only have enough virtual address space for the largest shared 
region overlay segment, or series of segments in an overlay path, it 
is likely to access. Hence, the virtual address space of the task can 
be considerably smaller than the size of the shared region. 


5.1.4.1 Considerations About Building an Overlaid Shared Region - In 
general, overlays can be disk-resident or memory-resident, but those 
in shared regions must, by their very nature, be memory-resident. TKB 
marks each overlay segment in the shared region with the NODSK 
attribute to suppress overlay load requests. When you build a_ shared 
region with memory-resident overlays, you must define the overlay 
structure through a conventional ODL file. (See Chapters 3 and 4 of 
this manual for information on overlays and the Overlay Description 
Language.) TKB does not include the overlay data base (segment 
descriptors, autoload vectors, and so forth) or the overlay run-time 
routines within the region image. Instead, this data base becomes a 
part of the .STB file that is linked to the referencing task. When 
this task is built, its root segment automatically includes both the 
data base and global references to overlay support routines residing 
in the system object module library. 


The procedure for creating a shared region with memory-resident 
overlays can be summarized as follows: 


e Define an overlay structure containing only memory-resident 
overlays. 


e Include the GLBREF option, or provide in the root segment a 
module containing the appropriate global references for 
defining entry points within those overlay segments. TKB 


generates autoload vectors and global definitions for the 
overlay segments. 
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5.1.4.2 Example of Building a Memory-Resident Overlaid Shared Region 
~ The procedure for creating a shared region is illustrated in the 
following example. The shared region to be contructed consists of 
reentrant code that resides within the overlay structure defined 
below: 


-ROOT A-!(B,C-D) 


-NAME A 

- END 
Root segment A contains no code or data and has a length of 0. All 
executable code exists within memory-resident overlay segments 


composed of object modules B.OBJ, C.OBJ, and D.OBJ, containing global 
entry points B, C, and D, respectively. 


You generate the .TSK, .MAP, and .STB files by using the following TKB 
commands: 


TKB>A/-HD/MM, LP: ,SY:A=A/MP 
Enter Options: 
TKB>GBLREF=B,C,D 
TKB>PAR=A: 160000: 20000 
TKB>STACK=0 

TKB>/ 


NOTE 


When building a shared region, you must 
use the same name for the partition and 
the .TSK and .STB files. 


See the PAR, RESLIB, LIBR, RESCOM, and 
COMMON options in Chapter 11. 


TKB inserts references to entry points B, C, and D in the root segment 
of the library which subsequently appear in the .STB file as 
definitions. 


TKB resolves the definitions for symbol C directly to the actual entry 
point. TKB resolves the definitions for symbols B and D to autoload 
vectors that it includes in each referencing task. 


5.1.4.3 Options for Use in Overlaid Shared Regions - Certain options 
may prove useful to you when building and linking shared regions to a 
task. They are described next. 


GBLDEF -- You can declare the definition of a symbol by means of the 
GBLDEF option. The syntax of this option is: 


GBLDEF= symbol-name:symbol-value 


where symbol-name is a l- to 6- character Radix-50 name of the defined 
symbol and symbol-value is an octal number in the range of 0 through 
177777 assigned to the symbol. This option is frequently used in the 
TKB build file for a task or shared region to allow you to alter the 
value of a global symbol that resides in a module. This saves you the 
trouble of reassembling the source code for a module if changes are 
necessary. 
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GBLINC -- By means of this option, you force TKB to include the 
specified symbols in the .STB file being created by the linking 
process in which this option appears. The syntax of this option is: 


GBLINC=symbol-name,symbol-name,...,symbol-name 


where symbol-name is the symbol or symbols to be included. Use this 
option when you want to force particular modules to be linked to the 
task that references this library. The global symbol references 


specified by this option must be satisfied by some module or GBLDEF 
specification when you build the task. 


GLBREF -- You can force the inclusion of a global reference in the 
root segment of the shared region by means of the GBLREF option. In 
this way, the necessary autoload vectors and definitions can be 
generated without explicitly including such references in an object 
module. The syntax of the option is: 


GBLREF=[,name[,name...]] 


where the name consists of from one to six Radix-50 characters. If 
the definition resides within an autoloadable segment, TKB constructs 
an autoload vector and includes it in the symbol definition file. Tf 


the definition is not autoloadable, TKB obtains the real value and 
defines it in the root segment. No global symbol appears in the .STB 
file unless the symbol is either defined in the root segment or is 
referenced in the root segment and defined elsewhere in the overlay 
structure. 


GBLXCL -- You can exclude a symbol or symbols from the symbol 
definition file of a shared region by means of the GBLXCL option. The 
syntax of this option is: 


GBLXCL=symbol-name,symbol-name,...,symbol-name 


where symbol-name is the symbol or symbols to be excluded. You can 
use this option when you do not want the task to be aware of specific 
symbols within the library. This option is particularly useful when 
you cluster overlaid libraries together (see the CLSTR option in 
Chapter 11 and the Cluster Libraries section in this chapter). 


5.1.4.4 Autoload Vectors and .STB Files for Overlaid Shared Regions - 
When TKB builds a task image file containing memory-resident overlays, 
TKB allocates autoload vectors in the task image. If the task links 
to a shared region, autoload vectors for the shared region are also 
allocated in the task image. TKB allocates the autoload vectors in 
the task's root segment, but not in the shared region. Therefore, the 
shared region cannot reference unloaded (unmapped) segments of its 
overlay structure. 


When the task executes, the shared region is effectively part of the 


task. In fact, when the task loads overlay segments, it makes no 
distinction between overlay segments of the task and those of the 
shared region. They are loaded as needed in a procedure that is 


transparent insofar as the execution of the task is concerned. 

For the Fast Task Builder (FTB) and older versions of TKB that do not 
support overlaid I- and D-space tasks, each autoload vector in the 
shared region's .STB file is allocated in the root of the task being 
linked to the region, whether or not the entry point is referenced by 
the task. 


NOTE 


Libraries created with older versions of 
TKB do not have the ISD records in the 
-STB file that newer versions of TKB use 
to include autoload vectors in the task 
from the .STB file. Therefore, TKB must 
create autoload vectors for every entry 
point in the library. 


pcaeadcatinanatet 


Only those global symbols defined or referenced in the root segment of 
the shared region appear in the .STB file. The .STB file also 
contains the data base required by the overlay run-time system in 
relocatable object module format. This data base includes: 


e All autoload vectors 

e Segment tables (linked as described in Appendix B) 

@ Window descriptors 

e A single region descriptor 
The overlay structure, as reflected in the segment table linkage, is 
preserved and conveyed to the referencing task by the .STB file. 
Thus, path loading for the shared region can occur exactly as it does 
within a task. Aside from address space restrictions, there are no 


limitations on the overlay structures that can be defined for a shared 
region. 
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5.1.5 Run-Time Support for Overlaid Shared Regions 


Memory-resident overlays within a shared region require little 
additional support from the overlay run-time system. The shared 
region overlay data base that is linked within the image of the 
referencing task has a structure that is identical to the equivalent 
data created. for an overlaid task. Therefore, memory-resident 
overlays within the shared region are indistinguishable from 
memory-resident overlays that form a part of the task image. The only 
additional processing is that required to attach the shared region and 
obtain its identification for use by the mapping directives. 


Once this initialization is complete, all further processing is 
identical to memory-resident overlay processing performed on task 
overlays. 


Several restrictions apply to shared regions existing as 
memory-resident overlays: 


e A shared region cannot use the autoload facility to reference 
memory-resident overlays within itself or any other region. 
If each segment is uniquely named, overlays can be mapped 
through the manual load facility. 


@ Named program sections in a shared region overlay segment 
cannot be referenced by the task. If reference to the storage 
is required, such sections must be included in the root 
segment of the region (with resultant loss of virtual address 
space). 


e For FTB, and libraries built with versions of TKB that do not 
support I- and D-space overlaid tasks, the number of autoload 
vectors is independent of the entry points actually 
referenced. The maximum number of vectors will be allocated 
within each referencing task. In some cases the size of the 
allocation will be large. 


e There is an overhead of six instructions 
i re 


per autoload call, 
even when th nt i « : 


ip Hn 


As implied by the previous items, great care must be exercised if an 
efficient memory-resident overlay structure for library routines such 
as the FORTRAN IV OTS is to be implemented. 


5.1.6 Linking to a Shared Region 
When you build a task that links to a shared region, you must indicate 
to TKB the name of the shared region and the type of access the task 
requires to it (read/write or read-only). In addition, if the shared 
region is position independent, you can specify which APR TKB is to 
allocate for mapping the region into the task's virtual address space. 
Four options are available for this action: 

@ RESLIB (resident library) 

@ RESCOM (resident common) 


e LIBR (system-owned resident library) 


@ COMMON (system-owned resident common) 
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RESLIB and RESCOM accept a complete file specification as one of their 
arguments. Thus, you can specify a device and UFD indicating to TKB 
the location of the region's image file and, by implication, its 
symbol definition file. (Refer to Chapter 1 for more information on 
file specifications and defaults.) 


LIBR and COMMON accept a l- to 6-character name. When you specify 
either of these options, the shared region's image file and symbol 
definition file must reside under UFD [1,1] on device LBO:. 


The RESLIB and RESCOM options require that all users of the shared 
region know the UFD under which the shared region's image file and 
-STB file reside. The LIBR and COMMON options require only that the 
users of the shared region know the name of the shared region. When 
you specify either LIBR or COMMON, by default, TKB expects to find the 
shared region's image and .STB files on device LB: under UFD [1,1]. 


All four options accept two additional arguments: 
e The type of access that the task requires (RO or RW). 


e The first APR that TKB is to allocate for mapping the region 
into the task's virtual address space. As stated earlier, 
this argument is valid only when the shared region is position 
independent. 


When you specify any of these options, TKB expects to find a symbol 
definition file of the same name as that of the shared region, but 
with an extension of .STB, on the same device and under the same UFD 
as those of the shared region's image file. 


The syntax of these options is given in Chapter ll. 


When TKB builds a task, it processes first any options that appear in 
the TKB command sequence. When TKB processes one of the four options 
above, it locates the disk image of the shared region named in the 
option. The disk image of a shared region does not have a header, but 
it does have a label block that contains the allocation information 
about the shared region (for example, its base address, load size, and 
the name of the partition for which it was built). TKB extracts this 
data from the shared region's label block and places it in the LIBRARY 
REQUEST section of the label block for the referencing task. 


The .STB file associated with the shared region is an object module 
file. TKB processes it as an input file. If the shared region is 
position independent, its .STB file contains program section names, 
attributes, and lengths. However, the program section names are 
flagged within the file as "library" program sections and TKB does not 
add their allocations to the task image it is building. 


If the task links to only one shared region, and if neither the shared 
region nor the task that links to it contain memory-resident overlays, 
the Task Builder allocates two window blocks in the header of the 
task. (Overlays are described in Chapter 3.) When the task is 
installed, the INSTALL processor will initialize these window blocks 
as follows: 


@e Window block 0 will describe the range of virtual addresses 
(the window) for the task region. 


e Window block 1 will describe the window for the shared region. 


Figure 5-6 shows the window-to-region relationship of such a task. 
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Figure 5-6 Windows for Shared Region and Referencing Task 
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A shared region need not be installed before a task that links to it 
is built. The .STB file that you specify when you build the shared 
region contains all the information required by TKB to resolve 
references from within a task to locations within the shared region. 
The only requirement is that you install a shared region before you 
install a task that links to it. 


Unless you use the /LI switch, there is a restriction on the way TKB 
processes tasks that link to relocatable shared regions. TKB places 
all program section names into its internal control section table. 
The program section names include those from the .STB file of the 
shared region as well as those from the other input modules. A 
conflict can arise when building a task that contains program sections 
of the same name as those in the shared region to which the _ task 
links. The conflict arises because TKB tries to add the program 
section allocation in the task to the already existing allocation for 
the program section of the same name in the region. This is not 
possible because the region's image has already been built, is outside 
the address space of the task currently being built, and cannot he 
modified. Therefore, to avoid this conflict, the program section 
mames within a task that links to a relocatable shared region must 
normally be unique with respect to program section names within the 
shared region. 


TKB displays an error message under the following conditions: 


e A program section in the task and a program section in the 
shared region have the same name. 


e The program section in the task contains data. 
e TKB tries to initialize the program section in the task. 


The error message occurs when TKB tries to store data in an image 
outside the address limits of the task it is building. If this 
conflict occurs, TKB prints the following message: 


TKB--*DIAG*-load addr out of range in module module-name 


One exception to the above restriction develops when all of the 
following conditions exist: 


@ Both program sections (in the shared region and in the 
referencing task) have the (D) data and the OVR (overlay) 
attributes. 


e The program section in the task is equal to or shorter than 
the program section in the shared region. 


® The program section in the task does not contain data. 


When all of these conditions exist, there is nothing to be initialized 
within the shared region. TKB binds the base address of the program 
section in the task to the base address of the program section in the 
shared region. If the program section in the task contains global 
symbols, TKB assigns addresses to them that reflect their location 
relative to the beginning of the program section. You can use this 
technique to establish symbolic offsets into resident commons. 
Examples 5-1 and 5-2 in the following sections illustrate how to 
establish these offsets. 
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5.1.7 Number and Size of Shared Regions 


The number of shared regions to which a task can link is a function of 
the number of window blocks required to map the task and the regions. 


i 


5.1.8 Example 5-1: Building and Linking to a Common in MACRO-11 


The text in this section and the figures associated with it illustrate 
the development of a MACRO-11 position-independent resident common and 
the development of two MACRO-11 tasks that share the common. The 
steps in building a position-independent common can be summarized as 
follows: 


1. You create a source file that allocates the amount of space 
required for the common. In MACRO-11, either of the 
assembler directives, .BLKB or .BLKW, provide the means of 
allocating this space. 


2. You assemble the source file. 


3. You build the assembled module, specifying both a task image 
file and a symbol definition file. 


You specify the /-HD (no header) switch and declare the 
common with /CO. You specify the common to be position 
independent with the /PI switch. 


Under options you specify: 


STACK=0 
PAR=parname 


The parname in this PAR option is the name of the partition 
in which the common is to reside. (The /HD and /PI switches 
and the STACK and PAR options are described in Chapter 10.) 


If your system is an RSX-11M system, the common must reside 
within a common partition of the same name as that of the 
common. 


If your system is an RSX-l11M-PLUS system, the common can 
reside within any partition large enough to hold it. 


4. You install the common. 


Example 5-1 below shows a MACRO-11 source file that, when assembled 
and built, creates a position-independent resident common area named 
MACCOM. The common area consists of two program sections named COM1 
and COM2, respectively. Bach program section is 512(decimal) words 
long. 
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Example 5-1, Part 1 Common Area Source File in MACRO-11 


-TITLE MACCOM 


COM1 - 512 WORDS 
COM2 - 512 WORDS 


ee TT 


.PSECT COM1,RW,D,GBL,REL,OVR 
~-BLKW 512. 
.PSECT COM2,RW,D,GBL,REL,OVR 
-BLKW 512. 


» END 


Once this common has been assembled, the Task Builder command sequence 
shown below can be used to build it. 


>TKB 
TKB>MACCOM/PI/-HD/CO ,MACCOM/-SP , MACCOM=MACCOM 
TKB>/ 

Enter Options: 

TKB>STACK=0 

TKB>PAR=MACCOM:0: 4000 

TKB>// 


This command sequence directs TKB to build a position-independent 
(/PI), headerless (/-HD) common image file named MACCOM.TSK. It also 
specifies that the Task Builder is to create a map file, MACCOM.MAP, 
and a symbol definition file, MACCOM.STB, TKB creates all three 
files -- MACCOM.TSK, MACCOM.MAP, and MACCOM.STB -- on device SY: 
under the UFD that corresponds to the terminal UIC. Because /-SP is 
attached to the map file, TKB will not spool a map listing to the line 
printer. 


Under options, STACK=0 suppresses the stack area in the common's 
image. The PAR option specifies that the common area will reside 
within a common partition of the same name as that of the common, 
MACCOM. In addition, the parameters in the PAR option specify a base 
of 0 and a length of 4000 octal bytes for the common. (Refer to 
Chapters 10 and 11 for descriptions of the switches and options used 
in this example.) 


Example 5-1, Part 2 shows the map resulting from this command 
sequence. 


The task attributes section of this map reflects the switches and 
options of the command string. It indicates that the common resides 
in a partition named MACCOM, that it was built under terminal UIC 
i7,62j], that it is headerless and position independent, and that it 
requires one window block to map. The total length of the common is 
1024 (decimal) words and its address limits range from 0 to 
3777({octal). The common image (that portion of the disk image file 
that eventually will be read into memory) begins at file-relative disk 
block 2@. The last block in the file is file-relative disk block 
5 @ and the common image is four blocks long ©. 


The memory allocation synopsis details the Task Builder's allocation 
for and the attributes of the program sections within the common. For 
example, reading from left to right, the map indicates that the 
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program section COM1 permits read/write access, that it contains data, 
and that its scope is global. It also indicates that COM1 is 
relocatable and that all contributions to COMl are to be overlaid. 
Because COMl has the overlay attribute, the total allocation for it 
will be equal to the largest allocation request from the modules that 
contribute to it. (For more information on program section 
attributes, see Chapter 2.) 


Continuing to the right, the first 6-digit number is COM1's base 
address, which is 0 @. The next two digits are its length (bytes) in 
octal and decimal, respectively. 


The next line down lists the first object module that contributes to 
COM]. In this case there is only one: the module MACCOM from the 
file MACCOM.OBJ;1. The numbers on this line indicate the relative 
base address of the contribution and the length of the contribution in 
octal and decimal @. If there had been more than one module input to 
TKB that contained a program section named COM1, TKB would have listed 
each module and its contribution in this section. 


Notice that there is a program section named . BLK. shown on the map 
just above the field for COMl. This is the "blank" program section 
that is created automatically by the language translators. The 
attributes shown are the default attributes. The allocation for 
. BLK. is 0 because the program sections in MACCOM were explicitly 
declared. If the program sections had not been explicitiy declared, 
all of the allocation for the common would have been within this 
program section. 


Example 5-1, Part 2 Task Builder Map for MACCOM.TSK 


MACCOM.TSK;1 Memory allocation map TKB M40.10 Page 1 
17-NOV-82 16:05 


Partition name : MACCOM 
Identification : 
Task UIC : [7,62] 


Task attributes: -HD,PI 

Total address windows: l. 

Task image size : 1024. WORDS 

Task address limits: 000000 003777 

R-W disk blk limits: 000002 000005 000004 00004. 
— 


*** Root segment: maccom O .2) 3 

R/W mem limits: 000000 003777 004000 02048. 

Disk blk limits: 000002 000005 000004 00004. 

Memory allocation synopsis: 

Section Title Ident File 


. BLK.:(RW,1I,LCL,REL,CON) 000000 000000 00000. 
COM1 :(RW,D,GBL,REL,OVR) 000000 002000 01024. 


000000 |002000/ 01024. .MAIN. MACCOM.OBJ;1 
COM2 :(RW,D,GBL,;REL,OVR) 002000 /002000| 01024. 
fOb20O0 OO 200 OLe2 a: -MAIN. MACCOM. OBUj1 
6) 4) @ 


(continued on next page) 
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Example 5-1, Part 2 (Cont.) Task Builder Map for MACCOM.TSK 


*** Task builder statistics: 


Total work file references: 183. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 7086. WORDS (27. PAGES) 
Size of work file: 768. WORDS (3. PAGES) 


Elapsed time:00:00:05 


Figure 5-7 is a diagram that represents the disk image file for 
MACCOM. The circled numbers in Figure 5-7 correspond to the circled 
numbers in Example 5-1, Part 2. 


RELATIVE RELATIVE 
DISK BLOCK LOAD 
NUMBERS ADDRESSES 


000005 = 


000004 a — 002000 


000003 = 002000 (BYTES) 


— 000000 


000002 = 


000001 —_— LABEL BLOCK 


000000 _— 


DISK IMAGE FILE 
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Figure 5-7 Allocation Diagram for MACCOM.TSK 


Once you have built MACCOM, you can install it 
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Example 5-1, Parts 3 and 4 show two programs: MCOM1lL and MCOM2, 
respectively. Both of these programs reference the common area MACCOM 
created above. MCOM1 in Example 5-1, Part 3 accesses the COM] portion 
of MACCOM. It inserts into the first 10 words of COM1 the numbers 1 
through 10 in ascending order. It then issues an Executive directive 
request for the task MCOM2 and suspends itself. 


When MCOM2 runs, it adds together the integers left in COMl by MCOM1 
and leaves the sum in the first word of COM2. It then issues a resume 
directive for MCOM1 and exits. 


When MCOM1 resumes, it retrieves the answer left in COM2 and calls the 
system library routine S$EDMSG (edit message) to format the answer for 
output to device TI:. 


All of the Executive directives for both programs (RQSTSC, SPNDSS, 


QIOWSS, RSUMSC, and EXITSS) are documented in the RSX-11M-PLUS 
Executive Reference Manual. The system library routine SEDMSG is 


Example 5-1, Part 3 MACRO-11 Source Listing for MCOM1 


.TITLE MCOM1 
-IDENT /O1/ 


-MCALL EXITSS,SPNDSS,RQSTSC,QIOWSS 


ouUT: -BLKW 100. ; SCRATCH AREA 
FORMAT: .ASCIZ /THE RESULT IS %D./ 
MES: -ASCII /ERROR FROM REQUEST/ 
LEN = . - MES 
- EVEN 
: PSECT - COM1 IS USED TO ACCESS THE FIRST 512. WORDS OF THE 
; COMMON. 
~PSECT COM1,GBL,OVR,D 
INT: -BLRKW 10. 
; PSECT - COM2 IS USED TO ACCESS THE SECOND 512. WORDS OF THE 
; COMMON. IT WILL CONTAIN THE RESULT 
»~PSECT COM2,GBL,OVR,D 
ANS: . BLKW 1 
»PSECT 
START: 
MOV #10.,R0 ; NUMBER OF INTEGERS TO SUM 
MOV #1,R1 ; START WITH Al 
MOV #INT,R3 ; PLACE VALUES IN 1ST 10 WORDS 
' 


OF COMMON 


(continued on next page) 


Example 5-1, 


108: 


ERR1: 
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Part 3 (Cont.) MACRO-11 Source Listing for MCOML 


MOV R1, (R3)+ + INITIALIZE COMMON 

INC R1 7; NEXT INTEGER 

DEC RO 3} ONE LESS TIME 

BNE 10S ; TO INITIALIZE 

RQSTSC MCOM2 ; REQUEST THE SECOND TASK 
BCS ERR1 > REQUEST FAILED 

SPNDSS + WAIT FOR MCOM2 TO SUM THE INTEGERS 
MOV #0UT,RO ; ADDRESS OF SCRATCH AREA 
MOV #FORMAT,R1 7 FORMAT SPECIFICATION 
MOV #ANS ,R2 7 ARGUMENT TO CONVERT 
CALL SEDMSG 7 DO CONVERSION 

QIOWSS #10.WVB,#5,#1,,,,<#OUT,R1,#40> 

EXITSS 

QIOWSS #10.WVB,#5,#1,,,,<#MES,#LEN,#40> 

EXITSS 

- END START 


Example 5-1, Part 4 MACRO-11 Source Listing for MCOM2 


MES: 


we me 


INT: 


~e me 


ANS: 


START: 


10S: 


ERR: 


» TITLE 
- IDENT 


-MCALL 


-ASCII 
LEN = . 
- EVEN 


PSECT - 
COMMON. 


-PSECT 
~-BLKW 


PSECT - 
COMMON. 


-PSECT 
-BLKW 


. PSECT 


MOV 
MOV 


CLR 
ADD 
DEC 
BNE 


RSUMSC 
BCS 
EXITSS 


QIOWSS 
EXITSS 
«END 


MCOM2 
/O1/ 


EXITSS,QIOWSS, RSUMSC 

/ERROR FROM RESUME/ 

- MES 

COM1 IS USED TO ACCESS THE FIRST 10. WORDS OF THE 
COM1,GBL,OVR,D 

10. 


COM2 IS USED TO ACCESS THE SECOND 10. WORDS OF THE 
IT WILL CONTAIN THE RESULT 


COM2,GBL,OVR,D 

1 

#10.,R0 7 NUMBER OF INTEGERS TO SUM 

#INT,R3 ; PLACE VALUES IN 1ST 10 WORDS 
: OF COMMMON 

ANS ; INITIALIZE ANSWER 

(R3)+,ANS ; ADD IN VALUES 

RO ; ONE LESS VALUE 

108 ; TO SUM 

MCOM1 ; RESUME MCOM1 

ERR ; RESUME FAILED 


#IO.WVB,#5,#1,,,,<#MES,#LEN,#40> 


START 
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Note that both tasks MCOMl and MCOM2 contain .PSECT declarations 
establishing program section names that are the same as program 
section names within the position-independent common to which the task 
is linked (MACCOM). As stated earlier, in most circumstances this 
would be illegal. In this application, however, the .PSECT directives 
have been placed into the tasks to establish symbolic offsets in the 
resident common. When either task is built, TKB assigns to the symbol 
INT: the base address of program section COM1, and to the symbol ANS: 
the base address of program section COM2. Figure 5-8 illustrates this 
assignment. 
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Figure 5-8 Assigning Symbolic References within a Common 


Once you have assembled MCOM1 and MCOM2, you can build them with the 
following TKB command sequences: 


>TKB 

TKB>MCOM1 ,MCOM1/-SP=MCOM1 
TKB>/ 

Enter Options: 

TKB> RESCOM=MACCOM/RW 
TKB>// 


>TKB 

TKB>MCOM2 ,MCOM2/-SP=MCOM2 
TKB> / 

Enter Options: 

TKB> RESCOM=MACCOM/RW 
TKB>// 


Under options in both of these command sequences, the RESCOM option 
tells TKB that these programs intend to reference a common data area 
named MACCOM and that the tasks require read/write access to it. 
Because the RESCOM option is used, TKB expects to find the image file 
and the symbol definition file for the common on device SY: under the 
UFD that corresponds to the terminal UIC. In addition, because the 
optional APR specification was omitted from the RESCOM option, MTKB 
allocates virtual address space for the common starting with APR7 in 
both tasks (the highest APR available in both tasks). 


SHARED REGION CONCEPTS AND EXAMPLES 


The TKB map for MCOM1 is shown in Example 5-1, Part 5. The map for 
MCOM2 is not essentially different from that of MCOM1 and is therefore 
not included here. 


Example 5-1, Part 5 Task Builder Map for MCOM1.TSK 


MCOM1.TSK;1 Memory allocation map TKB M40.10 Page 1 
11-DEC-82 16:12 


Partition name : GEN 

Identification : 01 

Task UIC : [7,62] 

Stack limits: 000274 001273 001000 00512. 

PRG xfr address: 001650 

Total address windows: 2. 

Task image size : 1184. WORDS 

Task address limits: 000000 004407 

R-W disk blk limits: 000002 000006 000005 00005. 


xx* Root segment: MCOML 


R/W mem limits: 000000 004407 004410 02312. 
Disk blk limits: 000002 000006 000005 00005. 


Memory allocation synopsis: 


Section Title Ident File 
- BLK.: (RW,I,LCL,REL,CON) 001274 002664 01460. 

001274 000574 00380. MCOM ol MCOM1.OBJ;1 
COM1 : (RW,D,GBL,REL,OVR) 160000 002000 01024. 

160000 000024 00020. MCOM Ol MCOM1.OBJ;1 
COM2 :(RW,D,GBL,REL,OVR) 162000 002000 01024. 

162000 000002 00002. MCOM ol MCOM1.OBJ;1 
SDPBS$: (RW,I,LCL,REL,CON) 004160 000016 00014. 

004160 000016 00014. MCOM ol MCOM1.OBJ;1 


SSRESL:(RO,I,LCL,REL,CON) 004176 000212 00138. 


*** Task builder statistics: 


Total work file references: 1924, a 
Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 7086. WORDS (27. PAGES) 

Size of work file: 1024. WORDS (4. PAGES) 


Elapsed time:00:00:04 
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Note that TKB has placed two window blocks in MCOM1's' header. When 
MCOM1 is installed, the INSTALL processor will initialize these window 
blocks as follows: 


@ Window block 0 will describe the range of virtual addresses 
(the window) for MCOMl1's task region. 


@ Window block 1 will describe the window for the shared region 
MACCOM. 


5.1.9 Linking Shared Regions Together 


Shared regions can link to other shared regions. You may find it 
convenient to have code in a shared library and have access to 
routines in another shared library to which it links. 


The following text describes, as an example for a mapped system, the 
TKB command sequence for building a resident library named FILEB. 
That text is followed by a TKB command sequence that shows an example 
of building another resident library named FORCOM that links to FILEB. 
Following after that, a TKB command sequence shows the building of a 
task that links to FORCOM. In the TKB command sequences to follow, it 
is assumed that you know the contents of the libraries and the task. 
The examples show the linkage only. 


The first shared region to be built is called FILEB. The library 
FILEB is a position-dependent library. You use the /-PI switch to 
signify that the library is absolute. You build the library with the 
/-HD switch to indicate that the library has no header. The /LI 
switch indicates that FILEB is to be a shared library. The program 
section name of the library is . ABS, which is the only one in the 
library. FILEB is to be loaded into a user-controlled partition on a 
mapped system. The name of the partition in which FILEB resides has 
the same name, FILEB, that you specify in the PAR option. The PAR 
option also specifies the base address and the length of the 
partition. Because FILEB is absolute, a base address must be 
specified; here, the base address is 160000. The length in this 
example is 4K bytes. If neither the base nor the length is specified, 
TKB tries to determine the length. The TKB command sequence follows: 


>TKB 

TKB> FILEB/-PI/-HD/L1,FILEB/-SP,FILEB=FILEB.OBJ 
TKB> / ; 

Enter Options: 

TKB> STACK=0 

TKB> PAR=FILEB:160000:40000 

TKB> // 


The next TKB command sequence specifies a shared library called 
FORCOM. FORCOM links to the read-only library called FILEB. You 
build FORCOM with the /LI switch to specify a library to the Task 
Builder. FORCOM is relocatable. You specify in the RESLIB option 
that the resident library to which FORCOM links is called FILEB. The 
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access required is read-only, which /RO specifies in the RESLIB option 
line. The TKB command sequence follows: 


>TKB 
TKB>FORCOM/-HD/LI/PI , FORCOM/~SP, FORCOM=FORCOM. OBJ 
TKB>/ 

Enter Options: 

TKB>STACK=0 

TKB>PAR=FORCOM:0:4000 

TKB>RESLIB=FILEB/RO 

TKB>// 


The next TKB command sequence builds the task and specifies that the 
task links to the library called FORCOM. The RESLIB option line 
specifies the link to the resident library called FORCOM. 


>TKB 

TKB>FOTASK, FOTASK/-SP, FOTASK=FOTASK.OBJ 
TKB>/ 

Enter Options: 

TKB>RESLIB=FORCOM/RW 

TKB>// 


Build the libraries before you build the task, and install the 
libraries before you run or install the task. See Chapters 10 and 11 
for a description of the /PI, /HD, /CO, and /LI switches and the PAR, 
RESCOM, and RESLIB options. 


5.1.10 Example 5-2: Building and Linking to a Device Common in 
MACRO-11 


A device common is a special type of common that occupies. physical 
addresses on the I/0 page. When mapped into the virtual address space 
of a task, a device common permits the task to manipulate peripheral 
device registers directly. 


NOTE 


Because any access to the I/O page is 
potentially hazardous to the running 
system, you must exercise extreme 
caution when working with device 
commons. 


The remaining text in this section and the figures associated with it 
illustrate the development and use of a device common. Example 5-2, 
Part 1 shows an assembly listing for a position-independent device 
common named TTCOM. When installed, TTCOM will map the control and 
data registers of the console terminal. Its physical base address 
will be 777500. 
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Example 5-2, Part l 


TITLE TTCOM 
-PSECT TTCOM,GBL,D,RW,OVR 


~=.+60 
$RCSR:: .BLKW I 
SRBUF:: .BLKW 1 
S$XCSR:: .BLKW 1 
SXBUF::  .BLKW 1 
END 


The PDP-11 Peripherals Handbook defines 
addresses for the console terminal. 
register addresses and the symbol names 
follows: 


Assembly Listing for TTCOM 


the control and data register 
In Example 5-2, Part 1, the 
that correspond to them are as 


Register Address Symbol 
Keyboard Status 777560 $RCSR 
Keyboard Data 777562 SRBUF 
Printer Status 777564 $XCSR 
Printer Data 777566 SXBUF 
The double colon (::) following each symbol in Example 5-2, Part 1 
establishes the symbol as global. The first symbol, RCSR, is offset 
from the beginning of TTCOM by 60(octal) bytes. Each symbol 
thereafter is one word removed from the symbol that precedes it. 
Thus, when TTCOM is installed at 777500, each symbol will be located 
at its proper address. 
Once you have assembled TTCOM, you can build it using the following 


TKB command sequence: 


>TKB 


TKB>LB: [1,1] TTCOM/-HD/PI,LB:[1,1]TTCOM/-WI/SP,LB: [1,1] TTCOM=TTCOM 


TKB>/ 

Enter Options: 
TKB>STACK=0 
TKB>PAR=TTCOM:0:100 


TKB>// 
This command sequence directs TKB to create a common image named 
TTCOM.TSK and a symbol definition file named TTCOM.STB. TKB places 
both files on device LB: under UFD [1,1]. The command sequence also 
specifies that TKB is to spool a map listing to the line printer. The 
/SP switch need not be present because it is the default. The /-WI 
switch specifies an 80-column line printer listing format. 
NOTE 

For the command sequence above to work 

in a multiuser protection system, it 

must be input from a privileged 

terminal. 
The STACK=0 option suppresses the stack area in the common's§ image 


file. The PAR option 


within a partition of the same name.as that of the 
the 
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data common in. Example 5-1 ‘(Section 5.1.7), 


specifies. that the device. common will reside 


common. As with 
this is a requirement. 
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The TKB map for TTCOM that results from the command sequence above is 
shown in Example 5-2, Part 2. The task attributes section of this map 
indicates that the common is position independent and that no header 
is associated with it. The common's image and symbol definition file 
reside on device LB: under UFD [1,1]. 


The map in Example 5-2, Part 2 shows the global symbols defined in the 
common with their relative offsets into the common region. You 
establish the virtual base address for the common and the virtual 
addresses for the symbols within it when you build the tasks that link 
to the common. 


You establish the physical addresses for the common with the MCR 
command SET. The keyword that you use with the SET command depends on 
ween System you are running. £ 


These previous SET command sequences create a main partition named 
TTCOM that begins at physical address 777500 in 18-bit systems and 
physical address 1777750 in 22-bit systems. The partition is one 
64-byte block long, (100(octal) bytes). The argument DEV identifies 
the partition type. With the common built and the partition for it 
‘created, you must install TTCOM in an _ Bak 11M" ing 
For: SES > ‘use = fats 


->INS LB: [1,1] PTCOM 


You can establish the partition for a device common at any time in 
both the RSX-11M and the RSX-11M-PLUS systems. Partitions created to 
accommodate a device common are not a system generation consideration 
because they represent areas of physical address space above memory 
and therefore cannot conflict with memory partitions. 


Example 5-2, Part 2 Task Builder Map for TTCOM 


TTCOM.TSK;1 Memory allocation map TKB M40.10 Page 1 
1-DEC-82 17:02 


Partition name : TTCOM 

Identification : 

Task UIC : [7,62] TASK 

Task attributes: -HD,PI ATTRIBUTES 
Tatal address windows: 1. SECTION 
Task image size : 32. WORDS 


(continued on next page) 
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Example 5-2, Part 2 (Cont.) Task Builder Map for TTCOM 


Task address limits: 000000 000067 
R-W disk blk limits: 000002 000002 000001 QOOOO1. 


*** Root segment: TTCOM 


R/W mem limits: 000000 000067 000070 00056. 
Disk blk limits: 000002 000002 000001 00001. 


Memory allocation synopsis: 


Section Title Ident File 


. BLK.: (RW,1,LCL,REL,CON) 000000 000000 00000. 
TTCOM :(RW,D,GBL,REL,OVR) 000000 000070 00056. 
000000 000070 00056. .MAIN. TTCOM.OBJ;1 


Global symbols: 


SRBUF 000062-R SRCSR 000060-R SXBUF 000066-R $XCSR 000064-R 


*** Task builder statistics: 


Total work file references: 214. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 6666. WORDS (26. PAGES) 
Size of work file: 768. WORDS (3. PAGES) 


Elapsed time:00:00:02 


Example 5-2, Part 3 shows an assembly listing for a demonstration 
program named TEST. When built and installed, TEST will print the 
letters A through Z on the console terminal by directly accessing the 
console terminal status and data registers, It will access the status 
and data registers through the device common TTCOM. 


Example 5-2, Part 3 Assembly Listing for TEST 


.TITLE TEST 
IDENT /01/ 
.MCALL EXITSS 


START: MOV #15,R0 ; START WITH A CARRIAGE RETURN 
CALL OUTBYT ; PRINT IT 
MOV #12,R0 ; THEN A LINE FEED 
CALL OUTBYT ; PRINT IT 
MOV #101,RO0 ; FIRST LETTER IS AN "A" 
MOV #26.,Rl1 3; NUMBER OF LETTERS TO PRINT 


(continued on next page) 
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Example 5-2, Part 3 (Cont.) Assembly Listing for TEST 


OUTPUT: CALL OUTBYT PRINT CURRENT LETTER 


La 
DEC R1 ; ONE LESS TIME 
BNE OUTPUT ; AGAIN 
MOV #15,R0 ; ANOTHER CARRIAGE RETURN 
CALL OUTBYT 
MOV #12,R0 ; ANOTHER LINE FEED 
CALL OUTBYT 
EXITSS 
OUTBYT: TSTB SXCSR ; OUTPUT BUFFER READY? 
BPL OUTBYT ; IF NOT WAIT 
MOV RO,SXBUF ; MOVE CHARACTER TO OUTPUT BUFFER 
INC RO y INITIALIZE NEXT LETTER 
RETURN 
«END START 


Once you have assembled TEST, you can build it with the following TKB 
command sequence: 


>TKB 
TKB>TEST,TEST/-WI/MA=TEST 
TKB>/ 

Enter Options: 
TKB>COMMON=TTCOM: RW: 1 
TKB>// 


The COMMON option in this command sequence tells TKB that TEST intends 
to access the device common TTCOM and that TEST will have read/write 
access to it. It also directs TKB to reserve APR 1 for mapping the 
common into TEST's virtual address space. 


The TKB map that results from the command sequence above is shown in 
Example 5-2, Part 4. 


This map contains a global symbols section. TKB included it because 
the /MA switch was applied to the memory allocation file at task-build 
time. Note that the global symbols in this section, which were 
defined in TTCOM, now have virtual addresses assigned to them. The 
addresses assigned by TKB are the result of the APR 1 specification in 
the COMMON= keyword during the task build. 


It is important to remember that programs like TEST, which access the 
I/O page, take complete control of the registers they reference. 
Therefore, coding errors in such programs can disable the devices they 
reference and can even make it impossible for the device drivers to 
regain control of the device. If this happens, you must reboot the 
system. 
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Example 5-2, Part 4 Memory Allocation Map for TEST 


TEST.TSK;1 Memory allocation map TKB M40.10 Page 1 
1-DEC-82 17:03 


Partition name : GEN 
Identification : 01 
Task UIC : [7,62] 

Stack limits: 000274 001273 001000 00512. 

PRG xfr address: 001274 

Total address windows: 2. 

Task image size : 384. WORDS 

Task address limits: 000000 001377 

R-W disk blk limits: 000002 000003 000002 00002. 


kkk Root segment: TEST 


R/W mem limits: 000000 001377 001400 00768. 
Disk blk limits: 000002 000003 000002 00002. 


Memory allocation synopsis: 


Section Title Ident File 


. BLK.: (RW,1,LCL,REL,CON) 001274 000100 00068. 


001274 000100 00068. .MAIN. TEST.OBJ;1 
TTCOM :(RW,D,GBL,REL,OVR) 200000 000070 00056. 
200000 000070 00056. TTCOM TTCOM.STB;1 


Global symbols: 


SRBUF 020062-R SRCSR 020060-R SXBUF 020066-R SXCSR 020064-R 


*** Task builder statistics: 


Total work file references: 243. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 6666. WORDS (26. pages) 
Size of work file: 768. WORDS (3. pages) 


Elapsed time:00:00:03 


5.1.11 Example 5-3: Building and Linking to a Resident Library in 
MACRO-11 


Resident libraries consist of subroutines that are shared by two or 
more tasks. When such tasks reside in physical memory simultaneously, 
resident libraries provide a considerable memory savings because the 
subroutines within the library appear in memory only once. 


SHARED REGION CONCEPTS AND EXAMPLES 

The text in this section and the figures associated with it illustrate 
the development and use of a resident library, called LIB. 
Example 5-3, Part 1 shows five FORTRAN-callable subroutines: 

e An integer addition routine, AADD 

@ An integer subtraction routine, SUBB 

@e An integer multiplication routine, MULL 

@e An integer division routine, DIVV 

@ A register save and restore coroutine, SAVAL 
These subroutines are contained in a single source file, LIB.MAC. 
When assembled and built, they constitute an example of a resident 


library. FORTRAN-callable routines were used in this example so that 
the routines can be accessed by either FORTRAN or MACRO-11 programs. 


Example 5-3, Part 1 Source Listing for Resident Library LIB.MAC 


-TITLE LIB 
-IDENT /01/ 


-PSECT AADD,RO,1I,GBL,REL,CON 


7** FORTRAN CALLABLE SUBROUTINE TO ADD TWO INTEGERS 


AADD:: CALL SSAVAL ; SAVE RO-R5 
MOV @2(R5) ,RO ; FIRST OPERAND 
MOV @4(R5),R1 ; SECOND OPERAND 
ADD RO,R1 ; SUM THEM 
MOV R1,@6(R5) ; STORE RESULT 
RETURN ; RESTORE REGISTERS AND RETURN 


»-PSECT SUBB,RO,1I,GBL,REL,CON 


7;** FORTRAN CALLABLE SUBROUTINE TO SUBTRACT TWO INTEGERS 


SUBB:: CALL SSAVAL ; SAVE RO-R5 
MOV @2(R5),RO ; FIRST OPERAND 
MOV @4(R5),R1 ; SECOND OPERAND 
SUB R1,RO ; SUBTRACT SECOND FROM FIRST 
MOV RO,@6(R5) ; STORE RESULT 
RETURN ; 


RESTORE REGISTERS AND RETURN 


-PSECT MULL,RO,I,GBL,REL,CON 


;** FORTRAN CALLABLE SUBROUTINE TO MULTIPLY TWO INTEGERS 


{continued on next page) 
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Example 5-3, Part 1 (Cont.) Source Listing for Resident Library LIB.MAC 


MULL:: CALL SSAVAL ; SAVE RO-R5 
MOV @2(R5) ,RO ; FIRST OPERAND 
MOV @4(R5),R1 ; SECOND OPERAND 
MUL RO,R1 ; MULTIPLY 
MOV R1,@6(R5) ; STORE RESULT 
RETURN 3; RESTORE REGISTERS AND RETURN 


-PSECT DIVV,RO,I,GBL,REL,CON 


;** FORTRAN CALLABLE SUBROUTINE TO DIVIDE TWO INTEGERS 


DIVV:: CALL SSAVAL : SAVE REGS RO-R5 
MOV @2(R5) ,R3 ; FIRST OPERAND 
MOV @4(R5),R1 ; SECOND OPERAND 
CLR R2 ; LOW ORDER 16 BITS 
DIV R1,R2 ; DIVIDE 
MOV R2,@6(R5) ; STORE RESULT 
RETURN ; RESTORE REGISTERS AND RETURN 


»-PSECT SAVAL,RO,1I,GBL,REL,CON 


;**ROUTINE TO SAVE REGISTERS 


SSAVAL:: 
MOV R4,-(SP) ;SAVE RA 
MOV R3,-(SP) ;SAVE R3 
MOV R2,-(SP) ;SAVE R2 
MOV R1,- (SP) ;SAVE Rl 
MOV RO,-(SP) ;SAVE RO 
MOV 12(SP) ,-(SP) sCOPY RETURN 
MOV R5,14 (SP) ;SAVE R5 
CALL @(SP)+ ;CALL THE CALLER 
MOV (SP)+,RO ;RESTORE RO 
MOV (SP)+,R1 ;RESTORE R1 
MOV (SP) +,R2 sRESTORE R2 
MOV (SP)+,R3 ;RESTORE R3 
MOV (SP) +,R4 ;RESTORE R4 
MOV (SP)+,R5 ;RESTORE R5 
RETURN 


. END 


Once you have assembled LIB, you can build it with the following TKB 
command sequence: 


TKB>LIB/PI/-HD/LI,LIB/-WI,LIB=LIB 
TKB>/ 

Enter Options: 

TKB>STACK=0 

TKB>PAR=LIB:0:200 

TKB>// 
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This command sequence instructs TKB to build a position-independent 
(/PI), headerless (/-HD) library image named LIB.TSK. It instructs 
TKB to create a map file LIB.MAP and to output an 80-column listing 
(/-WI) to the line printer. It also specifies that TKB is to create a 
symbol definition file, LIB.STB. TKB creates all three 
files -~- LIB.TSK, LIB.MAP, and LIB.STB -- on device SY: under the UFD 
that corresponds to the terminal UIC. The /LI and /PI switches used 
together cause TKB to name the program section LIB, which is the root 
segment of the library. LIB becomes the only named program section in 
the library. 


If you used the command sequence above without the /LI switch, TKB 
would create a common by default. 


The STACK=0 option suppresses the stack area within the resident 
library's image. The PAR option tells TKB that the resident library 
will reside withi titi f h 
li 


ry is 0 and that it 
is 200(octal) bytes long. (For more information on the switches and 
options used in this example, refer to Chapters 10 and 11.) 


Example 5-3, Part 2 shows the TKB map that results from the command 
sequence above. 


Note in the global symbols section of the map in Example 5-3, Part 2 
that TKB has assigned offsets to the symbols for each library 
function. When the task that links to this library is built, TKB will 
assign virtual addresses to these symbols. 


The program MAIN in Example 5-3, Part 3 exercises the routines in the 
resident library LIB.TSK. When you assemble and build it, MAIN will 
call upon the library routines to add, subtract, multiply, and divide 
the integers contained in the labels OP1 and OP2 within the program. 
MAIN will print the results of each operation to device TI:. 


Example 5-3, Part 2 Task Builder Map for LIB.TSK 


LIB.TSK;1 Memory allocation map TKB M40.10 Page 1 
11-DEC-82 13:50 


Partition name : LIB 
Identification : 01 
Task vic : [7,62] 


Task Attributes: -HD,PI 

Total address windows: l. 

Task image size : 64. WORDS 

Task address limits: 000000 000163 

R-W disk blk limits: 000002 000002 000001 00001. 


**k* Root segment: LIB 
R/W mem limits: 000000 000163 000164 00116. 
Disk blk limits: 000002 000002 000001 00001. 


(continued on next page) 
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Memory allocation synopsis: 


Section 
. BLK.:(RW,1,LCL,REL,CON) 000 
AADD :(RO,1,GBL,REL,CON) 000 
000 
DIVV :(RO,I,GBL,REL,CON) 000 
000 
MULL :(RO,I,GBL,REL,;CON) 000 
000 
SAVAL :(RO,1I,GBL,REL,CON) 000 
000 
SUBB :(RO,1I,GBL,REL,CON) 000 
000 
Global symbols: 
AADD 000000-R MULL 00005 
DIVV 000024-R 


*k*k Task builder statistics: 


Total work file reference 
Work file reads: 0. 
Work file writes: 0. 
Size of core pool: 7086. 
768. W 


Size of work file: 
Elapsed time:00:00:03 
Example 5-3, Part 3 


.TITLE MAIN 
.IDENT /01/ 


-MCALL QIOWSS,EXITSS 


OP1: ~WORD 1 
OP2: - WORD 1 
ANS: -BLRW 1 
OUT - BLEW 100. 


N CONCEPTS 


nt.) Task 


000 
000 
000 
024 
024 
052 
052 
076 
076 
140 
140 


000000 
000024 
000024 
000026 
000026 
000024 
000024 
000042 
000042 
000024 
000024 


2-R SUBB 


s: 368. 


WORDS (27. 
ORDS (3. 


AND EXAMPLES 


Builder Map for LIB.TSK 


00000. 
00020. 


00020. 


00022. 


00022. 


00020. 


00020. LIB 


00034. 


00034. 


00020. 


00020. LIB 


000140-R 


PAGES) 


PAGES) 


Source Listing for MAIN.MAC 


we Me we we 


*MAIN - CALLING ROUTINE TO EXERCISE THE ARITHMETIC ROUTINES 


FOUND IN THE RESIDENT LIBRARY, LIB.TSK. 


OPERAND 1 
OPERAND 2 
RESULT 

FORMAT MESSAGE 


File 

LIB.OBJ;2 
LIB.OBJ;2 
LIB.OBJ;2 


LIB.OBJ;2 


(continued on next page) 
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Example 5-3, Part 3 (Cont.) Source Listing for MAIN.MAC 


FORMAT: .ASCIZ /THE ANSWER = %D./ 
. EVEN 
-ENABL LSB 


START: 
MOV #ANS,-(SP) ; TO CONTAIN RESULT 
MOV #0P2,-(SP) ; OPERAND 2 
MOV #0P1,-(SP) ; OPERAND 1 
MOV #3,-(SP) ; PASSING 3 ARGUMENTS 
MOV SP,R5 ; ADDRESS OF ARGUMENT BLOCK 
CALL AADD ; ADD TWO OPERANDS 
CALL PRINT ; PRINT RESULTS 
MOV SP,R5 ; ADDRESS OF ARGUMENT BLOCK 
CALL SUBB ; SUBTRACT SUBROUTINE 
CALL PRINT ; PRINT RESULTS 
MOV SP,R5 ; ADDRESS OF ARGUMENT BLOCK 
CALL MULL ; MULTIPLY SUBROUTINE 
CALL PRINT ; PRINT RESULTS 
MOV SP,R5 ; ADDRESS OF ARGUMENT BLOCK 
CALL DIVV ; DIVIDE SUBROUTINE 
CALL PRINT ; PRINT RESULTS 
EXITSS 

+ 

** PRINT - PRINT RESULT OF OPERATION. 


wee we 


PRINT: MOV #OUT,RO ; ADDRESS OF SCRATCH AREA 
MOV #FORMAT,R1 ; FORMAT SPECIFICATION 
MOV #ANS,R2 ; ARGUMENT TO CONVERT 
CALL SEDMSG ; FORMAT MESSAGE 
QIOWSS #I0O.WVB,#5,#1,,,,<#OUT,R1,#40> 
RETURN ; RETURN FROM SUBROUTINE 
«END START 


Once you have assembled MAIN, you can use the following TKB command 
sequence to build it: 


TKB>MAIN,MAIN/MA/-W1/-SP=MAIN 
TKB>/ 

Enter Options: 
TKB>RESLIB=LIB/RO: 3 

TRB> // 


This command sequence instructs TKB to build a task file named 
MAIN.TSK on device SY: under the UFD that corresponds to the terminal 
UIC. It also specifies that TKB is to create a map file MAIN.MAP. 
The /MA switch requests an extended map format. in this example, /MA 
was applied to the device specification so that TKB would include in 
the map for the task the symbols within the library LIB. The negated 
form of the wide listing switch (/-WI) was appended to the map 
specification to obtain an 80-column map format. In this example, TKB 
will not output a map listing to the line printer 


The RESLIB option specifies that the task MAIN is to access the 
library LIB and that it requires read-only access to LIB. TKB uses 
APR3 to map the library. 


The TKB map that results from this command sequence is shown in 
Example 5-3, Part 4. 
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Example 5-3, Part 4 Task Builder Map for MAIN.TSK 


MAIN. TSK;1 Memory allocation map TKB M40.10 Page l 
11-DEC-82 13:51 


Partition name : GEN 

Identification : 01 

Task UIC : [7,62] 

Stack limits: 000274 001273 001000 00512. 

PRG xfr address: 001634 

Total address windows: 2. 

Task image size : 1152. WORDS 

Task address limits: 000000 004327 

R-W disk blk limits: 000002 000006 000005 00005. 


**k Root segment: MAIN 


R/W mem limits: 000000 004327 004330 02264. 
Disk blk limits: 000002 000006 000005 00005. 


Memory allocation synopsis: 


Section Title Ident File 


- BLK.: (RW,1,LCL,REL,CON) 001274 002620 01424, 


001274 000530 00344. MAIN ol MAIN.OBJ;1 
002024 001050 00552. EDTMG 15 SYSLIB.OLB;1034 
003074 000216 00142. CBTA 04.3 SYSLIB.OLB;1034 
003312 000074 00060. CATB 03 SYSLIB.OLB;1034 
003406 000250 00168. EDDAT 03 SYSLIB.OLB;1034 
003656 000126 00086. CDDMG 00 SYSLIB.OLB;1034 
904004 000110 00072. C5TA 02 SYSLIB.OLB;1034 
AADD :(RO,I,GBL,REL,CON) 060000 000024 00020. 
060000 000024 00020. LIB 01 LIB.STB;17 
DIVV :(RO,1,GBL,REL,CON) 060024 000026 00022. 
060024 000026 00022. LIB Ol LIB.STB;17 
MULL :(RO,I,GBL,REL,CON) 060052 000024 00020. 
060052 000024 00020. LIB OL LIB.STB;17 
SAVAL :(RO,I,GBL,REL,CON) 060076 000042 00034. 
060076 000042 00034. LIB 01 LIB.STB;17 
SUBB :({RO,I,GBL,REL,CON) 060140 000024 00020. 
060140 000024 00020. LIB ol LIB.STB;17 
SSRESL: (RO,I,LCL,REL,CON) 004114 000212 00138. 
004114 000024 00020. SAVRG 04 SYSLIB.OLB;1034 


004140 000066 00054. ARITH 03.04 SYSLIB.OLB;1034 
004226 000100 00064. DARITH 0007 SYSLIB.OLB;1034 


(continued on next page) 
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Example 5-3, Part 4 (Cont.) Task Builder Map for MAIN.TSK 


Global symbols: 


AADD 060000-R S$CBDSG 003110-R SCDTB 003312-R SEDMSG 002122-R 
DIVV 660024-R S$CBOMG 003116-R SCOTB 003320-R SMUL 004140-R 
IO.WVB 011000 SCBOSG 003124-R S$C5TA 004004-R SSAVRG 004114-R 
MULL 060052~R SCBTA 003154-R SDAT 003452-R STIM 003532-R 
SUBB 060140-R SCBTMG 003132-R SDDIV 004264-R 
SCBDAT 003074-R SCBVER 003116-R SDIV 004170-R 
SCBDMG 003102-R SCDDMG 003656-R SDMUL 004226~R 


***x Task builder statistics: 


Total work file references: 2218, 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 2066. words (8. pages) 
Size of work file: 1024. words (4. pages) 


Elapsed time:00:00:19 


This map contains a global symbols section. Note that the symbols 
within the library now have virtual addresses assigned to them and 
that these addresses begin at 60000(octal), the virtual base address 
of APR 3. The Task Builder's allocation of virtual address space for 
MAIN.TSK is represented diagrammatically in Figure 5-9. 


APR 7— 
APR 6— 


APR 5— 


APR 4— 


LIB. TSK 


} WINDOW 1 REGION 1 


VIRTUAL 60000 APR 3— 


APR 2— 


APR 1— 


MAIN. TSK 


Figure 5-9 Allocation of Virtual Address Space for MAIN.TSK 


}rwnoom 0 REGION O 
VIRTUALO APRO— 


ZK-426-81 
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The library LIB is position independent and can therefore be mapped 
anywhere in the referencing task's virtual address space. APR 3 was 
used in this example to contrast this mapping arrangement with the 
mapping of MACCOM in the virtual address space of task MCOM1 in 
Example 5-1 (Section 5.1.7). If the optional APR parameter in the 
RESLIB option above had been left blank, TKB would have allocated the 
highest available APR to map the library. 


5.1.11.1 Resolving Program Section Names in a Shared Region - As 
described in earlier sections of this chapter, program section names 
within position-independent shared regions must normally be unique 
with respect to program section names within tasks that reference 
them. When a shared region is a position-independent resident common 
and you explicitly declare the program section names within it, 
avoiding program section name conflicts is an easy matter. However, 
when a shared region is a position-independent resident library that 
contains calls to routines within an object module library (SYSLIB, 
for example), conflicts may develop that are not apparent to you. The 
problem arises when the position-independent resident library and one 
or more tasks that link to it contain calls to separate routines 
residing within the same program section of an object module library. 


When TKB resolves a call from within a module that it is processing to 
a routine within an object module library, it places the routine from 
the library into the image it is building. It also enters into its 
internal table the name of the program section in the object module 
library within which the routine resides. If a position-independent 
resident library contains a call to a routine within a given program 
section of SYSLIB, for example, and then subsequently a task that 
links to the resident library contains a call to a different routine 
within the same program section of SYSLIB, both the resident library 
and the referencing task will contain the program section name. When 
you build the referencing task, the library's .STB file will contain 
the program section name and a program section conflict will develop. 
(Refer to Section 5.1.6 for additional information on the sequence in 
which TKB processes tasks and the potential program section name 
conflicts that can result.) 


This situation and one possible solution to it can be illustrated with 
Example 5-3. When this example was first created, only the arithmetic 
routines were included in the source file of the resident library 
(LIB.MAC in Example 5-3, Part 1). The system library coroutine 
(SSAVAL) was resolved from SYSLIB. Because the first instruction of 
each arithmetic routine called S$SAVAL, TKB included a copy of it in 
the resident library's image at task-build time. This turned out to 
be unsatisfactory because of a call to the SYSLIB routine SEDMSG (edit 
message) within the program MAIN that links to the resident library. 
Both routines (SSAVAL and SEDMSG) reside within the unnamed or blank 
program section (. BLK.) within SYSLIB. Therefore, a program section 
name conflict developed when MAIN was built. 


To circumvent this problem, the source code for SSAVAL was included in 
the source file for the resident library under the explicitly declared 
program section name SAVAL. 


Another solution would have been to build the resident library 
absolute. In this case, TKB would not have included program section 
names from the resident library into the .STB file for the resident 
library. 
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It is important to note that the above program section name conflict 
develops only when two different routines residing within the same 
Program section of an object module library are involved. It presents 
no problem when a resident library and a task that links to it contain 
a call to the same routine in an object module library. In that case, 
TRB copies the routine and the program section name in which it 
resides into the resident library when the library is built. Then, 
when the task that calls the same routine is built, TKB resolves the 
reference to the routine in the resident library instead of in the 
object module library. 


5-1.12 Example 5-4: Building a Task That Creates a Dynamic Region 


In all the examples of tasks shown thus far in this chapter, TKB has 
automatically constructed and placed in the header of the task all of 
the window blocks necessary to map all of the regions of the task's 
image. The INSTALL processor has been responsible for initializing 
the window blocks when the task was installed. In all the examples, 
this has been possible because both TKB and the INSTALL processor have 
had all the information concerning the regions available to them. 


When a task creates regions while it is running (dynamic regions), the 
information concerning the regions is not available to either the Task 
Builder or INSTALL. Therefore, when TKB builds such a task, it does 
not automatically create window blocks for the dynamic regions. It 
creates only the window blocks necessary to map the task region (the 
region containing the header and stack) and any shared regions that 
the task references. 


Dynamic regions are created and mapped with Executive directives that 
are imbedded in the task's code. When you build a task that creates 
dynamic regions, you must explicitly specify to TKB how many window 
blocks (in excess of those created by TKB for the task region and any 
shared regions) it is to place in the task's header. The Executive 
will initialize these window blocks when it processes the region and 
mapping directives. In all (including window 
region and shared re nc Lud: 
mn RSX-1 


to a task in a 


The text in the remainder of this section and the figures associated 
with it illustrate the development of a task that creates dynamic 
regions. Example 5-4 shows a task (DYNAMIC.MAC) that creates a 128- 
word dynamic region. This task simply creates an unnamed region, maps 
to it, and fills it with an ascending sequence of numbers beginning at 
the region's base and moving upwards. When the region is full, 
DYNAMIC detaches from it and prints the following message on your 
terminal: 


DYNAMIC IS NOW EXITING 
The region is automatically deleted on detach. 


All of the Executive directives used by DYNAMIC (RDBBKS, WDBBKS, 
DTRGSS, EXITSS, CRRGSS, CRAWSS, QIOWSS, and QIOWSC) to create and 
Manipulate the region are described in the RSX-11M/M-PLUS Executive 
Reference Manual. These directives are SYSGEN options on RSX-1LIM 
systems. 


me we Ne Ne te Ne Se tO 


RDB: 


me Ne Me Ne Me Ne Ne 


WDB: 
MES1: 


ERR1: 
ERR2: 


ERR3? 


START: 


208: 
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Example 5-4, Part 1 Source Listing for DYNAMIC.MAC 
»~TITLE DYNAMIC 
-IDENT /VO01/ 
.MCALL RDBBKS,WDBBKS,DTRGSS,EXITSS,CRRGSS,CRAWSS 
-MCALL QIOWSC,QIOWSS 
»~NLIST BEX 
REGION DESCRIPTOR BLOCK 
WORD 0 SIZE OF REGION IN 32 DECIMAL WORD BLOCKS 
WORD 1 REGION NAME 
WORD 2 me 
WORD 3 NAME OF SYSTEM CONTROLLED PARTITION IN 
WORD 4 WHICH REGION WILL BE CREATED 
WORD 5 STATUS WORD 
WORD 6 PROTECTION WORD 
RDBBKS 128.,,GEN,<RS.MDL!RS.ATT!RS.DEL!RS.RED!RS.WRT>,170017 
WINDOW DESCRIPTOR BLOCK 
WORD 0 APR TO BE USED TO MAP REGION 
WORD 1 SIZE OF WINDOW IN 32-WORD BLOCKS 
WORD 2 REGION ID 
WORD 3 OFFSET INTO REGION TO START MAPPING 
WORD 4 LENGTH IN 32-WORD BLOCKS TO MAP 
WORD 5 STATUS WORD 
WDBBKS 7,128.,0,0,,WS.MAP!IWS.WRT> 
»ASCIZ /DYNAMIC IS NOW EXITING/ 
Sl =. - MES1L 
-ASCII /CREATE REGION FAILED/ 
SIZl1 = . - ERR1 
-ASCII /CREATE ADDRESS WINDOW FAILED/ 
SIZ2 = . - ERR2 
.ASCII /DETACH REGION FAILED/ 
SIZ3 = . - ERR3 
» EVEN 
- PAGE 
-ENABL LSB 
CRRGSS #RDB ; CREATE A 128 WORD UNNAMED REGION 
BCS 1s ; FAILED TO CREATE REGION 
MOV RDB+R.GID,WDB+W.NRID ; COPY REGION ID INTO WINDOW BLOCK 
CRAWSS #WDB ; CREATE ADDR WINDOW AND MAP 
BCS 2$ ; FAILED TO CREATE ADDR WINDOW 
MOV WDB+W.NBAS,RO ; BASE ADDR OF CREATED REGION 
MOV WDB+W.NSIZ,R2 + NUMBER OF 32. WORDS IN REGION 
~REPT 5 ; MULTIPLY 
ASL R2 ; BY 
~ENDR 3 32% 
MOV #1,R1 ; INITIAL VALUE TO PLACE IN REGION 
MOV R1,(RO)+ ; MOVE VALUE INTO REGION 
INC Rl 3; NEXT VALUE TO PLACE IN REGION 
DEC R2 ; ONE LESS WORD LEFT 
BGT 20S ; TO FILL IN 
DTRGSS #RD ; DETACH AND DELETE REGION 
BCS 38 ; DETACH FAILED 
QIOWSC IO.WVB,5,1,,,,<MES1,S1,40> 
EXITSS ; 


(continued on next page) 
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Example 5-4, Part 1 (Cont.) Source Listing for DYNAMIC.MAC 


ERROR ROUTINES 


ko we we Ne 


S: MOV #ERR1,RO ; CREATE FAILED 

MOV #S1Z1,R1 ; SIZE OF MESSAGE 
BR 6$ ; WRITE MESSAGE 

28: MOV - #ERR2,R0 ; CREATE ADDRESS WINDOW FAILED 
MOV #S1Z2,R1 ; SIZE OF MESSAGE 
BR 6$ 

383 MOV #ERR3,RO , DETACH FAILED 
MOV #SI1Z1,R1 ; SIZE OF MESSAGE 

6S; QIOWSS #10.WVB,#5,#1,,,,;<RO,R1,#40> 
EXITSS 
- END START 


Once you have assembled DYNAMIC, you can build it with the following 
TKB command sequence: 


TKB> DYNAMIC ,DYNAMIC/-W1/-SP=DYNAMIC 
TKB> / 

Enter Options: 

TKB>WNDWS=1 

TKB> // 


This command sequence directs TKB to create a task image named 
DYNAMIC.TSK and an 80-column (/-WI) map file named DYNAMIC.MAP on 
device SY: under the terminal UIC. Because /-SP is attached to the 
map file, TKB does not output the file to the line printer. 


Under. options, the WNDWS option directs TKB to create one window block 
over and above that required to map the task region. Note that one 
window block must be created for each region the task expects to be 
mapped to simultaneously. 


The map that results from this command sequence is shown in Example 
5-4, Part 2. 


Note that creating dynamic regions always involves the assumption that 
there will be enough room in the partition named in the task's region 
descriptor block to create the region when the task is run. In this 
example, if DYNAMIC were to be run in a system whose partition GEN was 
not large enough to accommodate the region it creates, the CREATE 
REGION directive would fail. 


mn 
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Example 5-4, Part 2 Task Builder Map for DYNAMIC.TSK 


DYNAMIC.TSK;1 Memory allocation map TKB M40.10 Page l 
11-DEC-82 16:05 


Partition name : GEN 

Identification : VO1 

Task UIC : {7,62] 

Stack limits: 000274 001273 001000 00512. 

PRG xfr address: 001470 

Total address windows: 2. 

Task image size : 512. WORDS 

Task address limits: 000000 001753 

R-W disk blk limits: 000002 000003 000002 00002. 


*** Root segment: DYNAMI 


R/W mem limits: 000000 001753 001754 01004. 
Disk blk limits: 000002 000003 000002 00002. 


Memory allocation synopsis: 


Section Title Ident File 


. BLK.:(RW,1I,LCL,REL,CON) 001274 000430 00280. 

001274 000430 00280. DYNAMI V01l DYNAMIC.OBJ;1 
SDPBS$:(RW,I,LCL,REL,CON) 001724 000030 00024. 

001724 000030 00024. DYNAMI VOl DYNAMIC .OBJ;1 


*** Task builder statistics: 


Total work file references: 549. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 7086. words (27. pages) 
Size of work file: 768. words (3. pages) 


Elapsed time:00:00:06 


5.2 CLUSTER LIBRARIES 


The term "cluster libraries" refers to both a function and a structure 
created by the Task Builder (TKB) that allow a task to dynamically map 
memory-resident shared regions at run time. Cluster libraries permit 
a task to use, for example, a F77CLS library, an FMS-11] library, and 
an FCS-1l library, all mapped through the same task address window. 
The run-time routines put into the task by the Task Builder remap the 
library regions so that, instead of occupying 48K bytes of virtual 
address space, they share 16K bytes of virtual address space. 


One task address window (window 1) maps the libraries into the same 
span of virtual address space (48Kb to 64Kb). TKB maps your task from 
virtual 0 upward. 
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TKB implements the cluster library function in two parts. The first 
part, revectoring of interlibrary calls, is independent of the actual 
remap mechanism but is required for remapping to work. The second 
part executes the required MAPS directives to map the appropriate 
library. 


The following examples use the library and task structure shown in 
Figure 5-10. Note that in the following examples, the FMS-11/RSX V1.0 
and FORTRAN-77 software products are sold d ate license and 
are not included with the AM or | / System. Cluster 
library support may be used with RMS-1l V2.0 or later versions, and 
Operates in a fashion similar to the FCS-11 example. Also, the 
particular FCSRES used below is generated by SYSGEN. It consists of 
two PLAS overlays and a null root. 


VIRTUAL 
ADDRESS 
64KB 
FORTRAN OTS LIBRARY FMS-11 LIBRARY FCS-11 LIBRARY 
F77CLS FMSCLS FCSRES 
48KB 
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Figure 5-10 Example Library and Task Structure 


5.2.1 Building the Libraries 
You must follow several rules when designing and building shareable 


clustered libraries. The rules are summarized next and discussed in 
detail following the summary, 


5.2.1.1 Summary of Rules for Building the Libraries - 
e All libraries but the first require resident overlays. 


e® User task vectors indirectly resolve all interlibrary 
references, 


@ Revectored entry point symbols must not appear in the 
"upstream" .STB file. 


@ A called library procedure must not require parameters on the 
stack. 


@ All the libraries must be PIC or built for the same address. 
e Trap or asynchronous entry into a library is not permitted. 


The rules are discussed in detail as follows. 
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5.2.1.2 Rule 1: All Libraries but the First Require Resident 
Overlays - The first library is the first named library in 
the CLSTR option line. To obtain the required run-time overlay data 
structures in your task, you must define all the libraries except 
possibly the first by using memory resident overlays. Although it can 
be an overlaid library, the first library need not be and can be a 
single-segment structure. All the libraries, except the first, must 
have a null root if overlaid. You can achieve this in cases where a 
library is not normally overlaid by creating an unbalanced overlay 
structure with a null module. For example, the following ODL 
specification for FMSCLS and a null module would suffice: 


~NAME FMSCLS 
»ROOT FMSCLS-* (NULL,FMSLIB) 


NULL? -FCTR LB: [1,1]SYSLIB/LB: NULL 7;NULL MODULE 
FMSLIB: -FCTR SY:FMSLIB-LB: [1,1] FDVLIB/LB 7FMS-11 ROUTINES 
. END 


The above ODL specification creates an unbalanced tree in the form 
shown in Figure 5-11: 


FMS-11 ROUTINES 
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Figure 5-11 Example of an Unbalanced Tree with Null Segment 


The effect, after you build your task, is an overlay structure that is 
represented in the Figure 5-12. 


TKB provides the cross-library linkage that it creates from the 
overlay segment data contained in the individual .STB files of each 
library. 


FORTRAN OTS FMS-11 ROUTINES FCS-11 ROUTINES 


USER TASK 
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Figure 5-12 Example of an Overlay Cluster Library Structure 
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5.2.1.3 Rule 2: User Task Vectors Indirectly Resolve all 

Interlibrary References - Figure 5-13 below illustrates rule 
2 and is a part of the example in Figure 5-12. In Figure 5-13, if the 
FORTRAN OTS library references an FCS-1l entry point .OPEN, the 
transfer of control from the FORTRAN OTS library to the FCS-11 library 
must be resolved by a jump vector in your task. Or, to state it in 
another way, the CALL instruction in the FORTRAN OTS library must not 
reference directly the target address (the address of .OPEN) in the 
FCS-ll library. The system library contains the modules that perform 
the indirect transfer for FCS-11l based libraries and user tasks. If 
you want to duplicate the indirect referencing mechanism for your own 
purposes, Figure 5-13 and the following text describe the control flow 
for FCS-11. 


FORTRAN OTS FCS-11 LIBRARY 


Sample code from FCSVEC module: 


-OPEN:: MOV #30,-(SP)} ; STACK OFFSET INTO USER TASK 
; JUMP TABLE 
BR DISPAT ; JOIN COMMON DISPATCH 
DISPAT: MOV RO,-(SP) ; SAVE REGISTER 


MOV @#.FSRPT,RO 
ADD A.JUMP(RO),2(SP) ; ADD VECTOR BASE TO OFFSET 
MOV (SP)+,R0 ; RESTORE REGISTER 

MOV @(SP)+.,-(SP) ; PICK UP ADDRESS OF TARGET 
RETURN ; AND TRANSFER TO TARGET 


; GET FCS-11 POINTER 
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Figure 5-13 Example of a Vectored Call Between Libraries 


In this example, the module FCSVEC defines the .OPEN entry point. The 
code at that location stacks an offset or “entry number" and joins 
common dispatch code. The dispatch code, using the low core FCS-il 
impure pointer called .FSRPT, obtains the address of the FCS-11 impure 
data area. At offset A.JUMP in that area is the address of a vector 
of FCS-11 entry points. A return is executed, which transfers control 
to the routine whose address is now on top of the stack. If the 
target routine is an overlaid library, the run-time support (SAUTO) 
loads the appropriate overlay and relays the transfer of control. 


You may use this vectoring mechanism to isolate the linkages between 
two libraries whether or not you use them in the cluster Library 
scheme. You can replace either the FORTRAN OTS or the FCS-il Library 
in your system without relinking the other library. However, you must 
relink your task when you replace either of these libraries. 
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5.2.1.4 Rule 3: Revectored Entry Point Symbols Must Not Appear in 

the "Upstream" -STB File - This rule means that the 
GBLXCL=symbol option must appear for each revectored symbol, as in 
FORTRAN OTS in this example. In the brief example above, the 
following line must appear in the build file for the FORTRAN OTS 
library: 


GBLXCL=.OPEN 


5.2.1.5 Rule 4: A Called Library Procedure Must Not Require 

Parameters on the Stack - This rule applies to routines 
contained in libraries other than the "default" library, as 
represented by the FMSCLS and FCSRES libraries of the above example. 
In addition, the called procedures must use the JSR PC and RTS PC call 
and return convention. The flow of control for a call into a cluster 
library member other than the default proceeds as follows. 


Only your task can call and reference the FCSRES library routine 
-OPEN. All references from other libraries are revectored as 
described above. TKB resolves all such references to an appropriate 
task resident autoload vector. As in the example, when the FORTRAN 
OTS library calls .OPEN, the code revectors the call through your task 
and hence to the autoload vector. At this point, the TKB run-time 
routine SAUTO gets control and searches the overlay segment descriptor 
tree, noting which segments are resident and which must be loaded or 
mapped to access the target routine. 


Next, SAUTO notes that a member of a library cluster must be unmapped 
to comply with the map adjustments required to access the target 
routine. The reference to the unmapped library and the segment within 
the library is placed on the stack, the target library is mapped, and 
the target routine is accessed. through a JSR PC instruction. That 
target routine must not attempt to access parameters by offsets from 
the stack pointer (SP) because of the presence of SAUTO saved 
information. Upon return from the target by an RTS PC instruction, 
the target library is unmapped, and the previous library remapped 
using the saved segment and library data on the stack. Finally, SAUTO 
executes an RTS PC instruction to return to the caller. 


Note that if your task contains a mix of cluster libraries and 
noncluster libraries, the call format rule applies only to control 
transfers to cluster library routines. Other noncluster libraries 
that you create may use any appropriate call and parameter passing 
convention. 


5.2.1.6 Rule 5: All the Libraries Must be PIC or Built for the Same 

Address - TKB must be able to place each library of the 
cluster at the same virtual address. To do this, the libraries must 
be built as position independent or be built to the exact address 
specified in the CLSTR command described below. 


5.2.1.7 Rule 6: Trap or Asynchronous Entry Into a Library is not 

Permitted - A routine built as part of a library that is to 
be used in a cluster may not be specified as the service routine for a 
synchronous trap, or for asynchronous entry as ae result of I/0 
completion or Executive service. This restriction is required because 
at the moment of the trap or fault, the appropriate library may not be 
the one that is mapped. For example, if the default library contains 
the service routine to display an error message upon odd address trap 
(the odd address fault occurs within one of the other libraries of the 
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cluster), the routine will not be available to service the trap. It 
will have been unmapped by the run-time routines to map the called 
library. 


I/O completion and fault service vectors and routines must be placed 
in libraries or task segments that are resident at all times that the 
fault, trap, or I/O completion may occur. 


5.2.2 Building Your Task 


After building the individual libraries and placing the .TSK and .STB 
files for all the libraries into the LB:[1,1] directory, you may build 
your task. The TKB option line that you must use for your task has 
the following syntax: 


CLSTR=library 1,library 2,...library n:switch:apr 
library n 


The first specification denotes the first or the default library, 
which is the library to which the task maps when the task starts 
up and remaps after any call to another library. 


In an RSX-11M or RSX-11M-PLUS system, the total number of 
libraries to which a task may map is seven. The number of the 
component libraries in clusters is limited to a maximum of six. 
A cluster must contain a minimum of two libraries. It is 
possible to have two clusters of three libraries each or three 
clusters of two libraries each; any combination of clusters and 
libraries must equal at least two or a maximum of six. If six 
libraries are used in clusters, the task may map to only one 
other, separate library. 


tswitchzapr 


The switch :RW or :RO indicates whether the cluster is read-only 
or read-write for this particular task. The APR specification is 
optional and indicates which APR is to be used as the starting 
APR when mapping to cluster libraries. If not specified, TKB 
assigns the highest available APRs and as many as required to map 
the library. 


5.2.3 Examples 


The sample build files for F77CLS, FDVRES, and FCSRES, and for the 
FMS-i11 demonstration task FMSDEM are appended as an example of the 
cluster library-build process. 


5.2.3.1 F77CLS -- Build the Default Library for the FORTRAN-77 OTS - 


> TKB 

TKB> F77CLS/-HD , F77CLS/CR/-SP/MA , F77CLS=F77RES 

TKB>LB: [1,1] F770TS/LB 

TKB>LB: [1,1] SYSLIB/LB:FCSVEC ; INCLUDE THE FCS JUMP VECTOR 
TKB> / 

Enter Options: 

STACK=0 

PAR=F77CLS: 140000: 40000 
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FORCE THE JUMP TABLE TO BE LOADED FROM THE SYSTEM 
LIBRARY WHEN THE USER TASK IS BUILT 


G) te see we 


BLINC=.FCSJT ; REFERENCE SYMBOL DEFINED IN 
; THE MODULE SYSLIB/LB:FCSJMP 
PREVENT DEFINITIONS FOR FCS-11 ENTRY POINTS FROM APPEARING 

IN THE .STB FILE FOR THIS LIBRARY OR OTHER SYSTEM LIBRARY 


oe Me Ne 


a 
GBLXCL=.CLOSE 
GBLXCL=.CSI1 
GBLXCL=.CSI2 
GBLXCL=. DLFNB 
GBLXCL=.FINIT 
GBLXCL=.GET 
GBLXCL=.GETSQ 
GBLXCL=.GTDID 
GBLXCL=.MRKDL 
GBLXCL=. OPFNB 
GBLXCL=.PARSE 
GBLXCL=. POINT 
GBLXCL=.POSRC 
GBLXCL=.PRINT 
GBLXCL=. PUT 
GBLXCL=.PUTSQ 
GBLXCL=.SAVR1 
GBLXCL=.READ 
GBLXCL=.WAIT 
// 


The GBLINC option as shown above forces TKB to add a global reference 
entry in the library .STB file. This ensures that TKB links certain 
modules required by the library, such as impure data areas or 
root-only routines, without further user action. These modules should 
be in the system library (LB:[1,1]SYSLIB.OLB) or in a library always 
referenced by your task, so that this forced loading mechanism is 
entirely invisible to you. 


5.2.3.2 FDVRES -- Build an FMS-11/RSX V1.0 Shareable Library - 
TITLE OF THE EXAMPLE COMMAND FILE THAT BUILDS THE FORMS 
MANAGEMENT PLAS-RESIDENT LIBRARY FOR USE WITH THE 

TASK BUILDER CLSTR OPTION. 

FDVRES.CMD 


THE FOLLOWING CODE IS THE EXAMPLE COMMAND FILE: 


oe Ne Ne Me Se Ne Ne 


a 

LB: [1,1] FDVRES/-HD/MM/SG ,MP: [1,34] FVRES/MA/~SP,LB: [1,1] FDVRES= 
SY: {1,24] FDVRESBLD/MP 

STACK=0 

PAR=FDVRES: 140000: 40000 

TASK=FDVRES 


; THE FOLLOWING LINE FORCES THE FCS JUMP TABLE TO BE INCLUDED IN THE 
; SYMBOL TABLE FILE FOR THE FORMS MANAGEMENT LIBRARY. 

i 
G 


BLINC=.FCSJT 
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THE FOLLOWING LINES FORCE LIBRARY ENTRY POINTS AND DEFINITIONS INTO 
THE TASK ROOT: 


me Ne Se te 


GBLREF=CBSCUR, CBSREV, CBSTST, CB$132 ,DVSBLD, DVSBLK , DVSDHW, DVSDWD 
GBLREF=DVSGRA, DVSREV, DVSUND, DSATT1,DSATT2,DSCLRC,DS$FID, DSFXLN 
GBLREF=DSLNCL , DSPICT,DSPLEN ,D$RLEN, DSVATT ,DS2ATT, DISALN, D1SALP 
GBLREF=D1 5ARY ,D1$COM,D1SMIX,D1$NUM,D1$SCR,D1$SNM,D2$DEC,D2$DIS 
GBLREF=D2$FUL,D2SNEC,D2$REQ ,D2$RTJ ,D2$SPO, D2$TAB , D2$VRT,D2$ZFL 
GBLREF=FCSALL, FCSANY , FCSCLS, FCSCSH, FCSDAT, FCSGET, FCSGSC, FCSLST 
GBLREF=FCSOPN , FCSPAL, FCSPSC, FCSPUT, FC$RAL, RCS$RTN, FCSSHO, FCSSLN 
GBLREF=FCSSPF,FCSSPN,FCSTRM, FESARG, FESDLN, FESDNM, FESDSP, FESFCD 
GBLREF=FESFCH, FESFLB, FESFLD, FESFNM, FESFRM, FESFSP, FESICH, FESIFN 
GBLREF=FESIMP,FESINI, FESIOL, FESIOR, FESLIN, FESNOF, FESNSC, FESSTR 
GBLREF=FESUTR, FESINC, FSSSUC, FTSATB, FTSKPD , FTS$NTR, FTSNXT, FTSPRV 
GBLREF=FTS$SBK , FTSSFW,FTSSNX,FTSSPR, FTSXBK, FTSXFW, FSASIZ,FSCHN 
GBLREF=FSFNC, FSIMP, FSLEN, FSNAM, FSNUM, FSREQ, FSRSIZ,FSSTS 
GBLREF=FSTRM,FSVAL, ISSALT, ISSCLR, ISSDEC, ISSDSP, ISSERR, ISSHFM 
GBLREF= ISSHLP, ISSINS, ISSLST, ISSMED, ISSNMS, ISSSCR, ISSSGN, ISADVO 
GBLREF=ISALLC, ISBADR, I$BEND, ISBPTR, ISBS1Z, IS$CFRM, LSCURC, ISCURP 
GBLREF=ISDISP, ISDLN1,ISDLN2, ISFADR, ISFBLK, ISFCHN, ISFDES, ISFDST 
GBLREF=ISFDS1,I$FDS2,I$FIXD, ISFMST, ISFOFF,ISFORM,ISFSIZ,ISFXD1 
GBLREF=ISFXD2, ISHLEN, ISHLPF, ISILEN, ISIMPA, ISLCOL, ISLINE, ISLLIN 
GBLREF=ISLNCL,IS$LPTR, ISLVID, ISNBYT,ISNDAT, ISNFLD, ISPATN, I$PBLN 
GBLREF=ISRESP, ISROFF, ISSTAT, ISSTKP, ISSVST, ISVATT, LSCLSZ , LSFDES 
GBLREF=LSLNCL,LSRESP,$$FDVT 

GBLREF=SFDV 

, 

; THE FOLLOWING LINES PREVENT THE DEFINITIONS FOR FCS-11 ENTRY POINTS 
; FROM APPEARING IN THE FORMS MANAGEMENT LIBRARY .STB FILE: 


~ 


GBLXCL=.ASCPP 
GBLXCL=.ASLUN 
GBLXCL=.CLOSE 
GBLXCL=.CTRL 

GBLXCL=.DELET 
GBLXCL=.DLFNB 
GBLXCL=.ENTER 
GBLXCL=.EXTND 
GBLXCL=.FATAL 
GBLXCL=.FCTYP 
GBLXCL=.FIND 

GBLXCL=.FINIT 
GBLXCL=.FLUSH 
GBLXCL=.GET 

GBLXCL=.GETSQ 
GBLXCL=.GTDID 
GBLXCL=.GTDIR 
GBLXCL=,MARK 

GBLXCL=.MBFCT 
GBLXCL=.MRKDL 
GBLXCL=.OPEN 

GBLXCL=.OPFID 
GBLXCL=.OPFNB 
GBLXCL=. PARSE 
GBLXCL=.POINT 
GBLXCL=. POSIT 
GBLXCL=.POSRC 
GBLXCL=.PPASC 
GBLXCL=.PPR50 
GBLXCL=. PRINT 
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GBLXCL=.PRSDI 
GBLXCL=.PRSDV 
GBLXCL=.PRSFN 
GBLXCL=.PUT 
GBLXCL=.PUTSO 
GBLXCL=.RDFDR 
GBLXCL=.RDFFP 
GBLXCL=.RDFUI 
GBLXCL=.SAVR1 
// 


5.2.3.3 FDVRESBLD.ODL -- Overlay Description for FMS-11/RSX V1.0 
Cluster Library - 


THE FOLLOWING LINE IS THE FILENAME OF THE .ODL FILE FOR THE 
PLAS-RESIDENT FORMS MANAGEMENT LIBRARY: 


FDVRESBLD. ODL 


PLAS-RESIDENT FORMS MANAGEMENT LIBRARY: 


Me te Me Se te Ne Me MO Ne 


-NAME FDVROT 
«ROOT FDVROT-*! (MAIN ,NULO) 


NULO: ~FCTR LB: [1,1]SYSLIB/LB:NULL 

FCSV: -FCTR LB: [1,1]SYSLIB/LB:FCSVEC 

MAIN: -FCTR LB: [1,1] FDVLIB/LB: FDV-LB: [1,1] FDVLIB/LB-FCSV 
- END 


5.2.3.4 FCSRES Library Build - FCSRSI1BLD.BLD is distributed with the 
RSX-11M and RSX-11M-PLUS distribution kits. Refer to the build 
command and overlay description contained in the files FCSRS1BLD.CMD 
and FCSRS1BLD.ODL, which can be generated by SYSGEN if you want. 


5.2.3.5 F77TST.CMD -- File to Build the FMS-11/RSX V1.0 FORDEM Test 
Task - 


FORDEM/FP, FORDEM/MA/-SP=FORDEM , HLLFOR 
LB; [1,1] FDVLIB/LB 
LB:[1,1]F770TS/LB 


/ 

EXTSCT=$$FSR1: 2000 
CLSTR=F77CLS , FDVRES , FCSRES: RO 
STACK=200 

// 


5.2.4 Overlay Run-Time Support Requirements 


The Task Builder uses the .STB files of the cluster libraries to 
obtain the information needed to create the overlay data base. For 
each PLAS overlaid cluster library TKB places autoload vectors, 
segment descriptors, window descriptors, and a region descriptor in 


THE FOLLOWING LINES OF CODE ARE CONTAINED IN THE .ODL FILE FOR THE 
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the root of the task. This information comprises the overlay run-time 
support for the cluster libraries. In Appendix B, Figure B-9 and the 
accompanying text describe this information. Table 5-1 describes the 
space needed for the overlay run-time system support that includes 
cluster libraries. For a complete description of overlay run-time 
routine sizes, see Section 4.5. 


Using cluster libraries conserves virtual space and may require only 
one window. 


Table 5-1 
Comparison of Overlay Run-Time Module Sizes 
Number 
Program of Bytes 
Module Section Oct/Dec Specific Use 


One of the following modules is included in any overlaid task 
that uses autoload/and in any task that links to a PLAS overlaid 
resident library. 


AUTO SSAUTO 122/82. All tasks that use autoload 


AUTOT SSAUTO 132/90. All tasks with AST's 
SSRTOQ 32/26. disabled during autoload 
SSRTR 30/24. 


One of the following modules is included in any overlaid 
conventional task. OVCTR or ovceTc is included in any 
non-overlaid task (conventional or I= and D- space) that links 
to a PLAS overlaid resident library. 


OVCTL SSMRKS 76/62. Disk overlays only 
SSRDSG 160/112. 
SSPDLS 2/2. 
OVCTR SSMRKS 234/156. Disk and PLAS overlays with no 
SSRDSG 332/218. cluster libraries 
SSPDLS 12/10. 
OvcTc SSMRKS 254/172. Disk and PLAS overlays 
SSRDSG 352/234. with cluster libraries 


SSPDLS 120/80. 
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Table 5-1 (Cont.) 
Comparison of Overlay Run-Time Module Sizes 


a 


Number 
Program of Bytes 
Module Section Oct /Dec Specific Use 


a IssIsII000I(:<— no 


The overlay data vector OVDAT is included in any overlaid task 
and in any task that links to a PLAS overlaid resident library. 


OVDAT SSOVDT 24/20. Included in all tasks 
SSSGDO 0/0. that perform overlay 
$SSGD2 2/2. operations 
SSRTQ 0/0. 

SSRTR 0/o. 
SSRTS 2/2. 


SO OO ee 


The overlay error service routine ALERR is included whenever 
OVDAT is included. 


ALERR SSALER 24/20. Overlay error 


i 


Manual overlay control (LOAD) is used in place of any AUTO 
routine. (See Section 4.2, Manual Load.) 


LOAD SSLOAD 252/170. Manual overlay control 
SSAUTO 14/12. 


a SO 


5.3 VIRTUAL PROGRAM SECTIONS 


A virtual program section is a special TKB storage allocation facility 
that permits you to create and refer to large data structures by means 
of the mapping directives. Virtual program sections are supported in 
TKB through the VSECT option and in FORTRAN through a_ set of 
FORTRAN-callable subroutines that issue the necessary mapping 
directives at run time. With the TKB VSECT option, you can specify 
the following parameters for a relocatable program section or FORTRAN 
common block that you have defined in your object module: 


e Base virtual address 
e Virtual length (window size) 
e Physical length 


By specifying the base address, you can align the program section on a 
4K address boundary as required by the mapping directives. 
Thereafter, references within the program need only point to the base 
of the program section or to the first element in the common block to 
ensure proper boundary alignment. 


By specifying the window size, you can fix the amount of virtual 
address space that TKB allocates to the program section. If the 
allocation made by a module causes the total size to exceed this 


limit, the allocation wraps around to the beginning of the window. 
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By Specifying the physical size, you can allocate, before run time, 
the physical memory that the program section will be mapped into at 
run time. TKB allocates this physical memory within an area that 
precedes the task image. This area is called the mapped array area. 


The physical length parameter is optional. If you intend to allocate 
physical memory at run time through the Create Region directive, you 
can specify a value of 0. 


Note that when you specify a nonzero value for the physical memory 
Parameter, the resulting allocation affects only the task's memory 
image, not its disk image. 


Note also that TKB attaches the virtual attribute to a relocatable 
program section you have specified in the VSECT option only if the 
section is defined in the root segment of your task through either a 
FORTRAN COMMON or a MACRO-11 .PSECT statement. The relocatable 
program section with the virtual attribute in the root does not use 
address space in your task; using this procedure merely assigns an 
address, window size, and physical length to a region yet to be mapped 
at run time by your task. For example: 


TKB> VSECT=MARRAY :160000:20000:2000 


In this example, virtual program section MARRAY is allocated with a 
window size of 4K words (20000 (octal) bytes) and a base virtual 
address of 160000. In physical memory, 32K words are reserved for 
mapping the section at run time. 


Assume the program is written in FORTRAN, and includes the following 
statement: 


COMMON /MARRAY/ARRAY (4)... 


This statement generates a program section to which TKB attaches the 
virtual attribute. However, this program section is not a FORTRAN 
virtual array. A reference to the first element of the section, 
ARRAY(1), is translated by TKB to the virtual address 160000. 


Figure 5-14 shows the effect of this use of the VSECT option. 


As mentioned previously, TKB restricts the amount of virtual address 
space allocated to the section to a value that is less than or equal 
to the window size, wrapping around to the base if the window size is 
exceeded. 


This process is illustrated in the following example, in which three 
modules, A, B, and C, each contain a program section named VIRT that 
is 3000 words long. A window size of 4K words has been set through 
the VSECT option. If the program section has the concatenate 
attribute, the Task Builder allocates memory to each module as 
follows: ; 


Module Low Limit Length High Limit 
A 160000 14000 174000 
B 174000 14000 170000 
Cc 170000 14000 164000 


The address limits for modules B and C illustrate the effect of 
address wrap-around when a component of the total allocation exceeds 
the window boundary. Note that the addresses generated will be 
properly aligned with the contents of physical memory if the virtual 
Section is remapped in increments of the window size. 
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Figure 5-14 VSECT Option Usage 
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5.3.1 FORTRAN Run-Time Support for Virtual Program Sections 


FORTRAN supports subroutines to make use of the mapping directives. 
FORTRAN also supports calls to the following subroutines, which are 
related to virtual program sections: 


Subroutine Function 


ALSCT Allocates a portion of physical memory for use as a 
virtual section 


RLSCT Releases all physical memory allocated to a virtual 
section 


As mentioned earlier, the effect of one or more VSECT= declarations at 
task-build time is to create a pool of physical memory below the task 
image (the mapped array area). Before a virtual section is referred 
to, the task must allocate a portion of this memory through a call to 
ALSCT. When space is no longer required, it is released through a 
call to RLSCT. 


Note that these subroutines issue no mapping directives. They 
allocate and release space using region and window descriptor arrays 
that you supply. The resulting physical offsets are used in the 
task's subsequent calls that perform the actual mapping. 


The subroutine ALSCT is called to allocate physical memory to a 
virtual program section as follows: 


CALL ALSCT (ireg,iwnd[{,ists]) 
ireg 
A one-dimensional integer array that is nine words long. 
Elements 1 through 8 of the array contain a region descriptor for 
the physical memory to be mapped. The descriptor has the 
following format: 
ireg(1) Region ID. 


ireg(2) Size of region in units of 64-byte blocks. 


ireg(3) Name of region in Radix-50 format (first three 
characters). 


ireg(4) (Second three characters). 

ireg(5) Name of main partition containing region. 

ireg (6) The name is in Radix-50 format. 

ireg(7) Region status word. 

ireg(8) Region protection code. 

ireg(9) Thread word: This element links window descriptors 


that are used to map portions of the region. It is 
maintained by the subroutine. 


The elements of the array that you set up consist of ireg(1) and 
ireg(3) through ireg(8). The thread word, ireg(9), must be 0 on 
the initial call; thereafter, the subroutine maintains it. 


iwnd 
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When your task makes an allocation, ireg(1l) and ireg(2) must be 0 
on the initial call. In this case, ALSCT obtains and stores the 
region size in ireg(2). When the allocation is being made from a 
separate region, the caller must supply both region ID and size. 
The subroutine does not refer to elements 3 through 8 but rather 
the caller must set them up as required by the applicable system 
directives. For a detailed description of these parameters, 
refer to the RSX-11M/M-PLUS Executive Reference Manual. 


A one-dimensional array that is 11 words long. The first eight 
words contain a window descriptor in the following format: 


iwnd (1) Base APR in bits 8 through 15; the Executive sets 
bits 0 through 7 when the appropriate mapping 
Girectives are issued. 

iwnd (2) Virtual base address. 

iwnd (3) Window size in units of 64-byte blocks. 

iwnd (4) Region ID. 

iwnd(5) Offset into the region, in units of 64-byte blocks. 


iwnd (6) Length to map, in units of 64-byte blocks. 


iwnd (7) Status word. 
iwnd (8) Address of send/receive buffer. 
iwnd (9) Base offset of physical block allocated to section 


in units of 64-byte blocks. 

iwnd(10) Length of block in units of 64-byte blocks (supplied 
by caller); set to maximum block offset by 
subroutine. 

iwnd(1l) Thread word: This element links window descriptors 
that are used to map other portions of the region. 
It is maintained by the subroutine. 

You must set up IWND(10) before calling ALSCT. 


The following array elements are supplied as output from the 
subroutine: 


iwnd(4), iwnd(5), iwnd(9), iwnd(10), and iwnd(1l1) 


The remaining elements must be set up as required by the 
Executive directives. Consult the RSX-11M/M-PLUS Executive 


Reference Manual for a detailed description of these parameters. 
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ists 


An area that receives the result of the call. One of the 
following values is returned: 


+1 Block successfully allocated. In this case, the region 
and window descriptor arrays are set up as described 
above. 

-200. Insufficient physical memory was available for 


allocating the block 


The subroutine RLSCT is called to deallocate the physical memory 
assigned to a virtual section as follows: 


CALL RLSCT (ireg,iwnd) 


ireg 
A one-dimensional integer array that is nine words long. The 
contents of the array are the same as those described for 
subroutine ALSCT. 


iwnd 


A one-dimensional integer array that is 11 words long. The 
contents of the array are the same as those described for 
subroutine ALSCT, 


Upon return, element iwnd(10) is the length of the deallocated 
region in units of 64-byte blocks. 


The procedure for using these subroutines can be summarized as 
follows: 


1. You allocate storage in the program for one window descriptor 
per VSECT, and for a single region descriptor. 


2. Your task calls the subroutine ALSCT to reserve the physical 
memory to which the program section will be mapped. 


3. Your task issues the mapping directives to map the virtual 
address space into a portion of the physical memory. It is 
the task's responsibility to ensure that the physical memory 
to be mapped is always within the limits defined by iwnd(9) 
and iwnd(10). 


4. When the space is no longer required, the task unmaps it and 
releases it with a call to RLSCT. 


5.3.2 Example 5-5: Building a Program that Uses a Virtual Program 
Section 


Example 5-5, Part 1 shows the FORTRAN source file for a task named 
VSECT.FITN, Tt illustrates the use of the ALSCT FORTRAN subroutine. 
When you build, install, and run VSECT, it will allocate the mapped 
array area below its header, create a 4K-word window, and map to the 
area through the window. ALSCT will then initialize the area and 
prompt for an array subscript at your terminal by printing: 


SUBSCRIPT? 


in 
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When you input a subscript, it responds with ELEMENT= and the contents 
of the array element for the subscript you typed. VSECT continues to 
prompt until you type CTRL/Z. Upon receiving a CTRL/Z, VSECT exits. 


Once you have compiled VSECT, you can build it with the following Task 
Builder command sequence: 


TKB>VSECT ,VSECT/-SP=VSECT,LB: [1,1] FOROTS/LB 
TKB>/ 

Enter Options: 

TKB>WNDWS=1 
TKB>VSECT=MARRAY:160000:20000:200 

TKB>// 


This command sequence directs TKB to create a task image file named 
VSECT.TSK and a short (by default) map file VSECT.MAP. Because /-SP 
is appended to the map file, TKB does not output the map to the line 
printer. 


The library switch (/LB) specifies that TKB is to search the FORTRAN 
run-time library FOROTS.OLB to resolve any undefined references in the 
input module VSECT.OBJ. Because the library switch was applied to the 
FORTRAN library file without arguments, TKB extracts from the library 
and includes in the task image any modules in which references are 
defined. 


The WNDWS option directs TKB to add a window block to the header in 
the task image. The Executive initializes this window block when it 
processes the mapping directives within the task. 


The VSECT option directs TKB to establish for the program section 
named MARRAY a base address of 160000 (APR 7) anda length of 
20000 (octal) bytes (4K words). The program section VIRT is defined 
within the task through the FORTRAN COMMON statement. The VSECT 
option also specifies that TKB is to allocate 200 64-byte blocks of 
physical memory in the task's mapped array area below the task's 
header. (For more information on the switches and options used in 
this example, refer to Chapters 10 and 11.) 


The map that results from this command sequence is shown in Example 
5-5, Part 2. 


Example 5-5, Part 1 Source Listing for VSECT.FIN 


VSECT.FTN 


aaa 


INTEGER *2 SUB,IRDB(9) ,IWDB(11) ,DSW 
INTEGER *2 IARRAY (4096) 
COMMON /MARRAY/IARRAY 


IWDB (1) = "3400 {USE APR 7 FOR WINDOW 

IWDB (3) = 128 {WINDOW SIZE = 128*32 WORDS 
IWDB (5) = 0 !OFFSET 

IWDB (7) = "402 I1STATUS = WS.64B!WS.WRT 
IWDB (10) = 128 !SIZE TO ALLOCATE 


4K 


(continued on next pade) 


aaa aaa 


aaa 


WAwWANAAK 


rs 


fon) 


aaa 


100 
101 


200 
201 


300 
301 
1000 
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Example 5-5, Part 1 (Cont.) Source Listing for VSECT.FTN 


ALLOCATE 4K MAPPED ARRAY TO IWDB,IRDB 


CALL ALSCT (IRDB, IWDB, DSW) 
IF (DSW .NE. 1) GOTO 100 


CREATE A 4K ADDRESS WINDOW 


CALL CRAW (IWDB,DSW) 
IF (DSW .NE. 1) GOTO 200 


MAP 4K MAPPED ARRAY 


CALL MAP (IWDB,DSW) 

IF (DSW .NE. 1) GOTO 300 
DO 1 I=1,4096 

IARRAY (I) = I 


MAPPED ARRAY IS INITIALIZED, PROMPT FOR A SUBSCRIPT 


WRITE (5,5) 

FORMAT ('SSUBSCRIPT?') 
READ (5,4,END=1000) SUB 
FORMAT (17) 

WRITE (5,6) IARRAY (SUB) 
FORMAT ( ' ELEMENT = ',17) 
GOTO 3 


ERROR ROUTINES 


WRITE (5,101)DSW 

FORMAT (‘ ERROR FROM ALSCT. ERROR = ',I7) 

GOTO 1000 

WRITE (5,201)DSW 

FORMAT (' ERROR FROM CREATING ADDRESS WINDOW. ERROR = ',I7) 
GOTO 1000 

WRITE (5,301)DSW 

FORMAT (' ERROR FROM MAPPING. ERROR = ',17) 

CALL EXIT 

END 
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Example 5-5, Part 2 Task Builder Map for VSECT.TSK 


VSECT.TSK;1 Memory allocation map TKB M40.10 Page 1 
11-DEC-82 16:12 


Partition Name : GEN 

Identification : FORV02 

Task UIC : [303,1] 

Stack limits: 000300 001277 001000 00512. 

PRG xfr address: 016270 

Total address windows: 2. 

Mapped array area: 4096. words 

Task image size : 8736. words 

Task address limits: 000000 042043 

R-W disk blk limits: 000002 000044 000043 00035. 


*** Root segment: VSECT 


R/W mem limits: 000000 042043 042044 17444, 
Disk blk limits: 000002 000044 000043 00035. 


Memory allocation synopsis: 


Section Title Ident File 
- BLK.: (RW,I,LCL,REL,CON) 001300 001160 00624. 
MARRAY: (RW,D,GBL,REL,OVR) 160000 020000 08192. 
160000 020000 08192. .MAIN. FORVO2 VSECT.OBJ;3 
OTSSF :(RW,1I,GBL,REL,CON) 002460 002332 01242. 
002460 000406 00262. SCONVI F40003 FOROTS.OLB;2 
003066 001724 00980. SFIO F40006 FOROTS.OLB;2 
OTSSI :(RW,1I,LCL,REL,CON) 00605012 011220 04752. 


Global symbols: 


ADISIA 005032-R CAL$ 005140-R ICIS 022466-R MOISPS 006050-R 


*** Task builder statistics: 


Total work file references: 27855. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 7086. words (27. PAGES) 
Size of work file: 4325. words (17. PAGES) 


Elapsed time:00:00:29 


CHAPTER 6 


PRIVILEGED TASKS 


6.1 INTRODUCTION 


This chapter discusses privileged tasks: what they re, the 
possible hazards, how they are mapped, and an example of their usage. 


6.2 PRIVILEGED AND NONPRIVILEGED TASK DISTINCTION 


RSX-1L1M/M-PLUS systems have two classes of tasks: privileged and 
nonprivileged. The distinction between privileged and nonprivileged 
tasks is primarily based upon system-access capabilities. Because all 
tasks in an unmapped system have access to all of memory, this 
distinction is not hardware enforceable. Therefore, if your system is 
unmapped, your task must be responsible for observing the access rules 
of your system. 


In a mapped system, privileged tasks have special device and memory 
access rights that nonprivileged tasks do not have. A privileged task 
can, with certain exceptions, access the Executive routines and data 
structures; a nonprivileged task cannot. Some privileged tasks have 
automatic I/O page mapping available to them; nonprivileged tasks do 
not. Finally, a privileged task can bypass system security features, 
whereas a nonprivileged task cannot. 


6.3 PRIVILEGED TASK HAZARDS 


Because of their special access rights, privileged tasks are 
potentially hazardous to a running system. A privileged task with 
coding errors can corrupt the Executive or system data structures. 
Moreover, problems caused by such a privileged task can be obscure and 
difficult to isolate. For these reasons, you must exercise caution 
when developing and running a privileged task. 


Make certain that your privileged task has completed its operation 
when you log off the system (type BYE). BYE does not abort privileged 
tasks as it does nonprivileged tasks because the privileged task may 
be in the process of changing the system data base. Therefore, it 
must be allowed to complete its processing. Also, if the privileged 
task is in system state, neither BYE nor any other task can execute 
until the privileged task completes its processing while in system 
state. However, when the privileged task leaves system state, BYE 
runs and logs you off the system, leaving the privileged task still in 
operation. 
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If a processor trap occurs in a privileged task while the task is in 
user state, the Executive aborts the task. However, if the processor 
trap occurs in the privileged task while the task is in system state, 
the system crashes. However, even while in user state the privileged 
task that is mapped to the Executive can cause a system crash by 
incorrectly changing system data. Please note that a privileged task 
in user state should not be modifying system data. 


All tasks in an unmapped system can access all of memory. The 
privileged or nonprivileged designation has no particular meaning in 
an unmapped system. Therefore, be just as careful about modifying 
Executive, device, or user data in an unmapped system. 


6.4 SPECIFYING A TASK AS PRIVILEGED 


You designate a task as privileged with the /PR (privileged) TKB 
switch (this switch is described in Chapter 10). MTKB allocates 
address space for a privileged task based on the memory management APR 
that you specify as an argument to this switch. The argument is 
optional; the default is 5 but you can change it by modifying the 
TKBBLD.CMD file and rebuilding TKB. TKB accepts three arguments: 0, 
4, and 5. Choosing which of these arguments to specify is based on 
the considerations described below. 


6.5 PRIVILEGED TASK MAPPING 


When you specify an argument of 0, your task is marked as privileged 
but not mapped to the Executive or I/O page. Virtual address space 
begins at virtual address 0 and extends upward as far as 32K words. 
Your task cannot access the Executive routines or data structures, and 
TKB does not reserve an APR to map the I/O page. 


When you specify /PR:4 or /PR:5, TKB reserves APR 7 for mapping the 
I/O page. Moreover, TKB makes the Executive available to your task by 
reserving the APRs necessary to map the Executive into your task's 
virtual address space. Therefore, if your task requires access to the 
Executive, you must specify an argument of either 4 or 5. However, 5 
is the default. 


The choice between APR 4 and 5 is dictated by the size of the 
Executive area. If the Executive is 16K words or less, you may 
specify an argument of 4 or 5. The value specified depends on _ the 
task size. A /PR:4 task can be 12K in size and map the I/0 page. MTKB 
applies a bias of 100000 (16K) to all addresses within your task. 


If the Executive is 20K words, you must specify an argument of 5. TKB 
applies a bias of 120000 (20K) to all addresses within your task. 


The mapping for privileged tasks is shown in Figure 6-1. 
The mapping for APR 4 and 5 is shown in Figure 6-2. 


When you specify an argument of 4, there will be 12K words of address 
space between the beginning of the task and the start of the mapping 
for the I/0 page. If your task expects to access the I/O page, it 
must not exceed this 12K-word limit. If it does, TKB uses APR 7 to 
map the task instead of the I/O page. 


When you specify an argument of 5, there will be 8K words of address 
space between the beginning of the task and the start of the mapping 
for the I/O page. In this case, the task must not be greater than 8K 
words if it expects to access the I/O page. 
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Figure 6-1 Privileged Task Mapping 
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Figure 6-2 Mapping for /PR:4 and /PR:5 


When a task overlaps the I/0 page, TKB does not generate an error 
message. Before TKB generates an error message, a task designated to 
be mapped with APR 4 must be greater than 16K words; a task 
designated to be mapped with APR 5 must be greater than 12K words. 
Only when you install a task that overlaps the I/O page does INSTALL 
generate the following message: 


INS--WARNING--PRIVILEGED TASK NOT MAPPED TO THE I/O PAGE 


While this is not a fatal error message, you should consider the 
condition to be fatal if you expect your task to access the I/O page. 


You can use the /-IP switch to inform TKB that the task is purposely 
over 12K and does not need to be mapped to the I/O page. 


A /PR:4 or /PR:5 task can access all of the Executive, system control 
blocks, and I/0 page. It can use Executive routines and do logical 
block I/0 to a volume that is physically mounted on a device. Also, 
the task can issue a SSWSTK macro to change from user to system state. 
This allows the task to access the Executive or system data structures 
without interruptions or fear of the data being changed while it is 
being accessed. 


6.6 /PR:0G PRIVILEGED TASK 


Using the /PR:0 switch causes TKB to build the task in the same way as 
any other task. Virtual address space begins at virtual address 0 and 
extends upwards as far as 32K minus 32 words. This task cannot access 
the Executive routines and system data structures or directly access 
the I/O page because the Task Builder has not reserved APRs for these 
purposes, 
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There are advantages to using a /PR:0 task and having it mapped into 
APR 0. A /PR:0 task can: 


e Bypass file protection. 

e Use the alter priority (ALTPS) directive. 

e Issue any directive that has a target task. 
e Specify a device name in spawn directives. 


e Write logical block I/0 to a physically mounted volume, 
regardless of who issued the Mount or Allocate command. For 
example, the VMR task is a /PR:0 task and writes to mounted 
volumes during the SYSGEN process. However, this advantage 
can be hazardous for obvious reasons. 


A /PR:0 task runs in user state and cannot switch to system state. 
Also, a /PR:0 task is not mapped to the Executive. If you want to 
write a privileged task that does I/O processing, it is advantageous 
to use the /PR:0 switch for your task because there is less chance of 
corrupting the Executive or system code and data. 


6.7 /PR:4 PRIVILEGED TASK 


If you want your privileged task to map to the Executive and I/0 page, 
and your Executive is 16K or less, use the /PR:4 switch in TKB command 
line. If you specify /PR:4 for your task, TKB reserves APR 7 to map 
the I/0 page and reserves APRs 0 through 3 to map the Executive as 
part of your task's virtual address space. The /PR:4 switch can be 
used only if your Executive size is 16K or less, because the 16K 
Executive uses APRs 0 through 3 and your task is assigned mapping that 
starts with APR 4. Therefore, TKB applies a bias of 100000 (16K 
decimal) to all virtual addresses within the task. This specific 
mapping of APRs 0 through 4 and 7 occurs whether the task is in user 
or system state. 


Up to 12K words of virtual address space are possible in a /PR:4 task. 
The beginning of the task marks the end of the Executive code. If the 
task is 12K words in size, the end of the task marks the start of the 
I/O page. If the task is going to access the I/O page through APR 7, 
the task cannot exceed the 12K limit. If the task does exceed the 
limit, TKB is forced to assign APR 7 to the task code. When building 
the task, TKB does not give you an error message if your task exceeds 
the 12K limit. However, when you install the task, INSTALL sends you 
the following message: 


"INS +- WARNING -- PRIVILEGED TASK NOT MAPPED TO THE I/O PAGE" 


- 


6.8 /PR:5 PRIVILEGED TASK 


If you want your privileged task to map to the Executive and I/O page, 
and your Executive is between 16K and 20K, use the /PR:5 switch in TKB 
command line. If you specify /PR:5 for your task, TKB reserves APR 7 
to map the I/O page and reserves APRs 0 through 4 to map the Executive 
as part of your task's virtual address space. The /PR:5 switch can be 
used only if your Executive size is between 16K and 20K, because the 
20K Executive uses APRs 0 through 4 and your task is assigned APR 5. 
(APR 5 may be used if the Executive is less than 16K, but this wastes 
virtual address space.) Therefore, TKB applies a bias of 120000 (20K) 
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to all virtual addresses within the task. This specific mapping of 
APRS 0 through 5 and 7 occurs whether the task is in user or system 
state. 


Up to 8K words of virtual address space (12K if the I/0 page is 
overmapped) are possible in a /PR:5 task. The beginning of the task 
marks the end of the Executive code. If the task is 8K words in size, 
the end of the task marks the start of the I/0 page. If the task is 
going to access the I/O page through APR 7, the task cannot exceed the 
8K limit. If the task does exceed the limit, TKB is forced to assign 
APR 7 to the task code. When building the task, TKB does not give you 
an error message if your task exceeds the 8K limit. However, when you 
install the task, INSTALL sends you the following message: 


"INS -- WARNING -- PRIVILEGED TASK NOT MAPPED TO THE I/O PAGE" 


NOTE 


When you use a_ privileged task, the 
Executive has dedicated almost all the 
APRs to the necessary mapping for the 
Executive, the I/O page, and your task. 
Your task can issue PLAS directives to 
remap any number of these APRS to 
regions. However, such remapping can 
cause obscure and difficult-to-find 
system bugs. Also, note that when a 
directive unmaps a window that formerly 
mapped the Executive or the I/0 page, 
the ' Executive restores the former 
mapping. 


6.9 EXAMPLE 6-1: BUILDING A PRIVILEGED TASK TO EXAMINE UNIT CONTROL BLOCKS 


The MACRO-11 source program PRIVEX.MAC in Example 6-1 illustrates one 
possible use of a privileged task. 


NOTE 


The nature of a privileged task is such 
that you must have a working knowledge 
of system concepts to understand its 
operation or to write one. If this 
example deals with Executive functions 
that are unfamiliar to you, you may 
prefer to skip this section and return 
to it at a later time. 


If you assemble, build, and install PRIVEX into your system, it will 
scan the system device tables and examine the UCBs of all nonpseudo 
devices on your system. It will determine whether each device is 
attached by a task and print on your terminal the names of all 
attached devices on your system with the name of each attached 
program. 


PRIVILEGED TASKS 


PRIVEX accesses two Executive routines: SSWSTK. (switch stack) and 
SSCDVT (scan device tables). The routine SSWSTK switches the 
processor to system state (kernel mode). This switch to system state 


is necessary because it inhibits all other processes from modifying 
the Executive data structures until PRIVEX is finished with them. The 
double semicolons (3; indicate the portion of the task that is 
running in system state. 


The routine SSCDVT performs the actual scanning of the device tables. 
It returns to PRIVEX each time it accesses a new UCB. 


PRIVEX also calls the system library routine $EDMSG (edit message) to 
format the data it has retrieved from the device tables. This routine 
is documented in the IAS/RSX-11 System Library Routines Reference 
Manual. 


Example 6-1, Part 1 Source Code for PRIVEX 


MACRO LIBRARY CALLS 
TITLE PRIVEX 
-MCALL ALUNSC,EXITSS,QIOWSS 


me 


LOCAL DATA 


we Ne Ne 


-NLIST BEX 


ATTMES: .ASCIZ /%2A%P: IS ATTACHED BY 32R/ 
BUFMES: .ASCIZ /BUFFER OVERFLOW/ 
~LIST BEX 
QIOBUF: .BLKB 132. ;MESSAGE OUTPUT BUFFER 
. EVEN 


me me 


BUFFER INTO WHICH INFORMATION IS STORED AT SYSTEM STATE FOR 
PRINTING AT USER STATE. AN ENTRY IS FOUR WORDS LONG: 
ADDRESS IN DCB OF THE TWO ASCII CHARACTER DEVICE NAME 
BINARY UNIT NUMBER 
FIRST RAD50 WORD OF NAME OF ATTACHED TASK 


SECOND RAD50 WORD OF NAME OF ATTACHED TASK 


THE BUFFER IS TERMINATED BY A 


me ee Ne Ne Ne Ne Ne He Ne Te me Ne Ne Ne we Ne NS Ne 


0 = ALL UNITS IN THE SYSTEM HAVE BEEN EXAMINED 

-l = THE BUFFER WAS FILLED BEFORE ALL UNITS COULD BE EXAMINED 
BUFFER: .BLKW 4*200.+1 ; 
BUFEND=.-2 ;ADDRESS OF LAST WORD OF BUFFER 


(continued on next page) 
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Example 6-1, Part 1(Cont.) Source Code for PRIVEX 


START: MOV #BUFFER,R2 ;GET ADDRESS OF INFORMATION BUFFER 
CLR (R2) ;ASSUME NO UNITS ARE ATTACHED 
CLR R1 ; INITIALIZE CURRENT DCB ADDRESS 


we me me we Ne we we we NE 


"CALL SSWSTK,FORMAT" SWITCHES TO SYSTEM STATE. ALL REGISTERS 
ARE PRESERVED ACROSS THE TRANSITION FROM USER MODE TO KERNEL 
MODE. BEING IN SYSTEM STATE LOCKS OTHER PROCESSFS OUT OF THE 
EXECUTIVE (GUARANTEES THAT THE DATA BEING EXAMINED WILL NOT 
CHANGE WHILE IT IS BEING EXAMINED). A "RETURN" WILL GIVE 
CONTROL TO "FORMAT" AND WILL RESTORE THE CONTENTS OF THE 
REGISTERS TO THEIR VALUES BEFORE THE "CALL S$SWSTK". 


CALL SSWSTK,FORMAT ;SWITCH TO SYSTEM STATE 
MOV #SSCDVT,- (SP) ;;7;GET ADDRESS OF SCAN DEVICE TABLES 
7 ;COROUTINE 
208: CALL @(SP)+ 7;GET NEXT NONPSEUDO DEVICE UCB 
77 ADDRESS 
BCS 100$ 37;1F CS NO MORE UCBS 


me me Me Me we Se 


AT THIS POINT: 
R3 - ADDRESS OF THE DEVICE CONTROL BLOCK 
R4 - ADDRESS OF THE STATUS CONTROL BLOCK 
R5 - ADDRESS OF THE UNIT CONTROL BLOCK 


CMP R1,R3 7;1S THIS A NEW DCB? 
BEQ 40s 771F EQ NO 
MOV R3,R1 7; REMEMBER THIS DCB 
CLR RO 7;7;FORM LOWEST UNIT NUMBER ON 
BISB D.UNIT(R3) ,RO 7; THIS DCB 
408: MOV U.ATT(R5) ,R4 7;1S A TASK ATTACHED? 
BEQ 608 7;1F EQ NO 
;;I1F NE R4 IS TCB ADDRESS 
CMP #BUFEND,R2 7;ANY MORE ROOM IN BUFFER? 
BLOS 80s 7;1F LOS NO 
ADD #D.NAM,R3 3;7;FORM ADDRESS OF DEVICE NAME 
MOV R3,(R2)+ 3;SAVE IT IN BUFFER 
MOV RO, (R2)+ :;SAVE UNIT NUMBER 
MOV T.NAM(R4),(R2)+ ;;SAVE NAME OF ATTACHED TASK 
MOV T.NAM+2(R4),(R2)+ 7; 
CLR (R2) 7; ASSUME NO MORE ATTACHED UNITS 
60$8: INC RO 7; INCREMENT UNIT NUMBER 
BR 20S Ae 
80S: CALL @(SP)+ 37;GET SSCDVT TO CLEAN OFF STACK 
BCC 80S 77 
COM (RZ) 7; SHOW BUFFER OVERFLOW 
1008S: RETURN 7;RETURN TO USER STATE AT FORMAT 
~ENABL LSB 
FORMAT: TST (R2) ;ANY MORE INFORMATION IN BUFFER? 
BEQ EXIT ;IF EQ NO 
CMP #-1,(R2) ;OVERFLOWED BUFFER? 
BNE 40S ;IF NE NO 
MOV #BUFMES,R1 ;GET ADDRESS OF OVERFLOW MESSAGE 
CALL PRINT ;PRINT IT 
EXIT: EXITSS H 


(continued on next page) 


PRIVILEGED TASKS 


Example 6-1, Part 1(Cont.) Source Code for PRIVEX 


40S: MOV #ATTMES,R1 ;GET ADDRESS OF TEMPLATE 
CALL PRINT ;FORMAT AND PRINT THE INFORMATION 
BR FORMAT ; 


-DSABL LSB 


PRINT - FORMAT AND PRINT A MESSAGE 


INPUTS: 
Rl — ADDRESS OF AN SEDMSG INPUT STRING 
R2 - ADDRESS OF AN SEDMSG PARAMETER BLOCK 


OUTPUTS: 
R2 - ADDRESS OF NEXT PARAMETER IN THE SEDMSG PARAMETER BLOCK 
RO, Rl, R3, R4 ARE DESTROYED 
R5 IS PRESERVED 


me me Ne Te Ne Ne Ne Ne He NO He tO 


PRINT: MOV #QIOBUF, RO ;GET ADDRESS OF OUTPUT BUFFER 
MOV RO,R3 ;SAVE FOR QIOWSS 
CALL SEDMSG ;FORMAT MESSAGE INTO OUTPUT BUFFER 


REMOVE LEADING ZEROS FROM UNIT NUMBER 


meme NO 


MOV R3,R0 ;POINT AT OUTPUT BUFFER 
TST (RO) + INCREMENT BY TWO (POINT PAST 
; DEVICE NAME) 
MOV RO,R4 ;REMEMBER THIS SPOT 
20S: DEC R1 ;ASSUME NEXT BYTE IS A LEADING ZERO 
; (REDUCE LENGTH OF MESSAGE) 
CMPB #'0,(RO)+ s;IS IT? 
BEQ 20S ;IF EQ YES -- IGNORE IT 
INC R1 ;COUNTERACT TOO MUCH DECREMENTING 
CMPB *:,-(RO) ;WAS THE BYTE A COLON (WAS THE UNIT 
; NUMBER ZERO) ? 
BNE 40S ;1F NE NO 
MOVB #"'0,(R4)+ ;ADD A ZERO UNIT NUMBER 
INC R1 ; INCREASE LENGTH OF MESSAGE 
40S: MOVB (RO) +, (R4)+ ;TACK ON REST OF MESSAGE 
BNE 40$ ;IF NE NOT DONE 


PRINT THE MESSAGE ON LUN “OUTLUN" (DEFINED BY THE TASK BUILD FILE) 
AND WAIT USING EVENT FLAG 1 


we Se Ne Ne 


QIOWSS #I10.WVB,#OUTLUN,#1,,,,R3,R1,#' >> ; 
RETURN 
.- END START 


PRIVEX.MAC should be assembled with the following assembler command 


beings 
string: 


MAC>PRIVEX, PRIVEX/-SP=DRO: [1,1] EXEMC/ML, [11,10] RSXMC/PA:1,DR2:[303,1] PRIVEX 


The file EXEMC is the Executive macro library and the file RSXMC is 
the Executive prefix file. The switches used in the command string 
are described in the IAS/RSX-11 MACRO-11 Programmer's Reference 
Manual. 
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PRIVILEGED TASKS 


The Task Builder command sequence for PRIVEX is as follows: 


>TKB 

TRB> PRIVEX/PR:5, PRIVEX/-SP=PRIVEX 

TKB> DRO: [3,54] RSX11M.STB,DRO: [1,1] EXELIB/LB 

TKB> 

Enter Options: 

TKB> UNITS=1 7;DEFINE NUMBER OF LUNS 


TKB> GBLDEF=OUTLUN:1 ;DEFINE LUN ON WHICH TO PRINT MESSAGES 


TKB> ASG=TIO:1 ;ASSIGN LUN TO DEVICE 
TKB> // 
> 


This command sequence directs TKB to build PRIVEX as a privileged task 
and to add a bias of 120000 to all locations within it. APR 5 was 
chosen in this example because the Executive in the system on which 
this example was originally built is 20K words long. If the Executive 
in your system is 16K words or less, you can use /PR:4 when you build 
the task. 


In the options section of the TKB command sequence, the UNITS=1 option 
specifies that PRIVEX will use only one logical unit. The 
GBLDEF=OUTLUN:1 option defines the symbol OUTLUN as being equal to 1, 
and the ASG=TI0:1 option associates device TIO: with logical unit 1. 


The TKB map for PRIVEX is shown in Example 6-1, Part 2. The GLOBAL 
SYMBOL SECTION has been shortened to save space. Note that the task's 
address limits begin at virtual address 120000. Figure 6-3 
illustrates how TKB allocates virtual address space for the program. 


Example 6-1, Part 2 Task Builder Map for PRIVEX 


PRIVEX.TSK;1 Memory allocation map TKB M40.10 Page 1 
7-OCT-82 13:26 


Partition name : GEN 
Identification : Ol 
Task UIC : [303,1] 


Stack limits: 120230 121227 001000 00512. 

PRG xfr address: 124610 

Task attributes: PR 

Total address windows: 1. 

Task image size : 1920. words 

Task address limits: 120000 127323 

R-W disk blk limits: 000002 000011 000010 00008. 


*** Root segment: PRIVEX 


R/W mem limits: 120000 127323 007324 03796. 
Disk blk limits: 000002 000011 000010 00008. 


(continued on next page) 


PRIVILEGED TASKS 


Example 6-1, Part 2 (Cont.) Task Builder Map for PRIVEX 


Memory allocation synopsis: 


Section Title Ident File 


. BLK.:(RW,1,LCL,REL,CON) 121230 005746 03046. 

121230 003656 01966. PRIVEX 01 PRIVEX.OBJ;2 
S$SRESL: (RO,I1,LCL,REL,CON) 127176 000124 00084. 
Global symbols: 


AS.DEL 000001 BT.UAB 000002 DV.SDI 000020 D.RS81 177657 


D.VOUT 000004 F.NWAC 000034 IE.DAA 177770 
AS.EXT 000004 B.DIR 000026 DV.SQD 000040 D.RS83 177655 
D.VPWF 000006 F.SCHA 000015 IE.DNA 177771 


SPDVTA 020000 SREMOV 054044 SSGFFR 020652 STICLR 041032 
SYHCTB 022674 -TT14 023770 


*** Task builder statistics: 


Total work file references: 250535. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 13486. words (52. PAGES) 
Size of work file: 12032. words (47. PAGES) 


Elapsed time:00:00:51 


1/0 PAGE 
APR 7— VIRTUAL 160000 


APR 6— — 
VIRTUAL 127147 


PRIVEX. TSK TASK ADDRESS LIMITS 
VIRTUAL 120000 


APR 5— — 
APR 4— — 


APR 3— —— 


EXECUTIVE 


APR2—- — 


APR 1- — 


APRO — te VTA 0 
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Figure 6-3 Allocation of Virtual Address Space for PRIVEX 
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Figure 7-2 I- and D-space Task Mapping in’an I- and. D-space System 
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Figure 7-6 Simplified Disk Image 
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This modulé must be linked at virtual zero in the supervisor mode... 
library. “It. is entered vs a four, word transfer vector of the form: 


MOV. Ycompletign- Koutipe (Se) 


opieid ake va 


‘ : ¢ 


he CSM. instruction is required: 


ae 


28 Ne Me Se Ne Ne Ne ae ae se ee ke 


iy ° ‘the: address contained ini; 
‘S point: the stack. 1s th 


ewes 


“ONLY) 
“PLUS. ONLY 
a EE DOB. “= e 
rm ( Ren Hike ages tB.c Re 
me NN “S¥SL : 
eee on eae "ite ater 
Bee ‘ ¥ oer a yee ee _ bg eae ce at ey ae os " eo 
a2 - eats acai ee co ses 
ey SS oe Ag 
BR aig fy ne wee mee ‘i ea Big HH, by his a n bat he ee ae ares A 3 Oo TTY ae fie e wees 
Posi Se preg eet pletion ne eee at “suppor putt eee: : 
ats BN oo mone vs omp1 A ie eth at IS 7 to: ait ae es ee aaa) % 
mates che uas, ne +) €or Riera cased.”  . 
Peirce a oat (cont ee tte « oe pie ade: i: jging. ne eee oe aan eee wees Aree eee ee : 
faa vag Be 2 Seed vane a seer ode debud oan Pon set ear wag fee Tae se Spee 8 
hamlet Neat a of 0. is. “TOM oe CRN Ta be oe ee hee 
site eaten nee ss Of 0. eae. oie ae oe eee 
Sees tess Sk oe 
Se 2 from a ee oe 
ore veer moder owing ee ME ete 
somes oye rou “ isor: » foll ned oo ce oa os — Aarded. oo 
“Ni psu pupery! ane the as aaah 3 we aes ee ad [SC 
en ‘its el Rag ae tie gs ee gy ae tes 
te Shack. 268 Pee 
cee ai Womb om i 
ce atl ae BC £rom. 
tise aa gdh heave ; ih a 
Se (SP) 
or eon! 2k 
rama ar 
nee 


ed of “e at M8 esd 
Ls) ce Xr d 

0. be. di 

See. 

a ee: f 

oases 

scape gia 


ger. oe 
ebu agg Bars “ enact Paar 
aoa a ed: by! de debugg Bete 
C Suppl lied siseeeee = 
ane de. BC es uppl ae re 
a “mo Tiga Sos su Picnan rt 
Nal : ce eg ty ie 
ae oS canara Hoe 
Zatti GCS Sian a 
Peal 8h kee ip Ss] 2.) ae it 
oe eee Se 
fen Se 
aa Adaya Bk ie erat 
ne 


BBs te a 
Fete pal 
ey 
Lidigen” 
settee Bn, “ 
ieee 
oe 


oS blank “ 
ag in’ the | 
i t . be” ac 
“mus: 
is “code. 
this 
oe Zero,” 
are ‘tual 
i a ae vit 
i : ing a 
Pan ae 
Taw. ‘pos 
hnvaic Low 
Doe Tova 
ay eee, 


re Marne 
re es ce ae : 
agg toy 
Bie ste as 
detente” a ? gta Be 
Sav ees solange bassin 
a i a aren kone ‘ge ae Sai cae 
Jo a WE nt Bossagc yt Dena sien Artie foe 
ring. SA on seo ae ey 
a “orde: Mee, et Pe age EN cnateae a 
2 ee sont ‘eae oe : 
asin “PS EC! ety Nt Seti, ‘oma gh eae seca Pong ee 
Bi] cee Bay i ees 
“en op KBs’ “ 4 eee Hang a i se ee 
Ae. TK: ues es pe : 
nthe : ° Zero: : 
Bess fear ia “ a 
9 ye oe he al. ero 
rst ee ie ac a 
oe = on tes : 
ra ps a re Ett Sawa TM Ntesag eat tat ete een J 
oe ‘ neh ale Ry a eg eee Mays ap Sie inate ri "baat a “ ica 
f whic ch. seater oat eid rae Sanat nana arta ‘ one 
; he Co chain agt gt Pigg nia siege tia AF a vm 8 eo 
Cif: mse Ninaged yee ae a ane s4 oe ie gee 
=o RS Maule nese hoc Hc bi sa foie fl ‘ Sing er ‘i Se eae ae ore 
a hacina ee waar geetitence! soo an ‘iat won eget Aa Hg 8 eis ’ pean % 
aces ay hoe te eRe ‘ Ek : ae ee 8s i balsas 
Se Sect es : eee cere eas 
Se conta iat we chiral g an off § BS. A hea . Side 8 - ge 
aise Weta) ‘loonbes ag 7 ti es seperti * ‘ — yg eg | a ae Oh hay | ny ee 
ela eae ae RA ae upper. i pn iat leans re a oe ve ee 
Sh titi 8 ma hy sane yt at Le er rat nc : eee, “ ah 
al ey ee ogee get rin Sen ot eg cen mh saat eo ae LE ong "an 
Se ‘iy Teh rings gga ae eR cat ai hea ses Mia ani ae Phnnaa epee eae ao a. sigs wae 
i Saco er t ihe bran rbeviga 2 mabe et isting Mago iad ee ingens begat "sy 
oe) ery ager Pi ana i pak va ee : srt Ricsopie ae vos a L ‘q W wee 
Ce py ing : ge “sg eee ae ois ne mise ay Ps one Bite hear i ee ‘on iene £ Eo. tie Hae 
Fags nO ee wa se oe fi eaaewn ne ane wet 
Soon bugger ca esige oe ee : “nt en, oe 
gad me gy pel Hg sm ae Ba onan: : ageme Ti 
acre naa big haat ici. cee ut ge "log an; a T GRc dew 
"inti ae *etio on OME See oe “i ina Pah io, eh “ke ma i. mo 
i up elites mnt : aoe “eae Pg ac eis oe Se: Shean 
Ne oe "Endl es RTE i "al ar ae ao ea agp RG int 
sjieatlana “shige Ratt it srs Pea ite ame its 
ee Sk essar } OR NEE 
oe oh Si! ere ates rete 
Sse i age ES Sa 
oe Mcaat net freiaca eB 
Orm: Ha toa : a ee a 
de ‘t i whi "i Phi iene a8, 
eerste Ue ton aang ee 
= r mode pa rie a ae ng 
Yom sie soya eel 3 ran el oe 
Der fs sae “£01 cer ti a haces Big ae nisg BR ag i est - 28 an Bea, 
Bars ns Peale Sg st Pog i 
i Poe ee es Bets ee a 
sa ie Hig ioe ‘bin ci E Gi Tay Pie, “Hida, nf ‘ iy Mice ‘Nt HR age PB esti beg: 
nee ' oe ae nce “hh pC sr Pic ae “ebset a fp m i nme te, 
te m eye Le mf = oe 1 Biri nae een eee Pain SSB oe PPR bya sie 
as "e is ening i a Eom 19 . : Ve. # 
oa Sa os tee ona antes Sige ise ore oe mod ve iene 
ine lang ace pe eecP ams iletisican “ea ata sage 50. eh he pi. Bot "i oe er. Pee cane 
oe By: cen me nea hat au ee ning. “ode.” SP yg a a veg te “gup eee ae alg 
Races doe ; - , SS get! ane sition Dai ga? Ain is Toor Wane Pat Poi hae a ake ea RC eet gigs 
ey He — sath “es CSP. ee ne eyper ee Siar ee ge Re CAL ra ie On | oe Pye" te " 7 40. in’ ee es Piibeoge eel veges 
tS ee ¥" nee ey Pah ‘a 2 BET. g omm teed sae al. “kD Malay sett nae Seg tee 
mm - oes ie anes vale SP). “ See reeset one in’ Cc “eg itu cee CTR Ey int 
Sap oat hy 2(81 Beane ah enn aun eee tt ae Pe me soca eee i 
Pe ce Cen iA a hie tet “Seige bane Ne oe ‘, enat a methane ey ete i we 
PR ti Bagge ee oa Ee ail a any oa a, pe Kt peste ee vor a Ds 
one stn Ce da ho es cua vay * ia ni : e re eet 
Hoa Hei oooee og T. cea Ss Seer ale ue WOE x oo ae erent BF ogee : rid ae ‘4 ; o 
Aaa pair ec a cea oe i) ana vi Pe Ps ent Se oon ge ‘wie ~ Nf a 
ete | s) this’ wore oon — se 
ee ct “BR eth tial . rt oe ae ‘ Eee thn a ang MR ei Te ie 
ace ig aaa S bats ares “bhi Hl le + obit ty epee cts see im cae - Sat A bt one BE nee ea ety ite ft A a 
: oma, es ec ote Seni i ie ori a tira a : ef ena poet out cdi 
Bs sana On et Soave cr sradtestt isonet eg Fon ddr ise 
cig potash ea fe Hel A oe ee oes role a e 2 iat : ‘ Sia 
sina 3 M trans gg a oe iin ig : u Soe ete see eae a ut a tine... ahs Lary. #0 oa ee e 
‘on baa ones ee Silay svi ga’ oe Bi thy Oo. Ens! anes ee See 
neler CSM: ea a Roe ree on Lon. ro [eee inch ee nae “ 
ee om seeeetas nm letio er ee 
oo ae a fala hcg 8 i nas edhe? ee hen gana Ee Bent en 
ee : fy ee f aera Bacal! sg a oo Psa at ie ein 1 = en 9.-SuP east ovat eee Bee 
e na Ue i me fies ie os Re “ na ig Bee : ae Wee ct aeteogicr roost nyt 
sage pani “ele oe ety Men nery is stl ee Bene shates Sy, Oe igles ne ela ie eee 
Ry enh See ate «i aati ee Tk scan i op neg Sat ce inc “Beta ii Pasar rigor 
ae Fn feu mre! CSM Mace Shean he ys : a : at 
kas a a 8 con ae ih sit Pe sin ie oD. 2 irc soa Bo _ “tee ‘ ile 
F ie oy patck bi ee oo ees ee 2(s P GS Bh Baosig a Lage i oie EU etna’ Me, Bisa Meg a ass Hen, 
dagagst ay 3, ol 3 ee iketb ag es ue ei pl, ea Ii ae fs A ea ey te — sigh i eb ems 1 tn Less tat 
Kania coee wo ih — We Saag 6 S) OT 4 5 ae on Sirsa see age Mate Pegg mt, Crain vary: * 
— acer 3 oe. ee at . 6.( am secs Demag : en tia att ee si iit ‘the A, 
: Me Hinge Meer! Be ste a P): epg Bony, 85, i | Says Pe es Soa a 
Phares MOV): Hi ag Es @(s. ‘theca age ne vg oe bite GE Pera ain Ar Pega a 
€ Ae at ease i Ma ys stele rma ites PEM bec Siete Pitot ay eat ' 
a Ho Seg 2a nigedlsn olay Y me oa Hein ites on ik 
ig ae sega Pe, i ites : Scag Hen FA: i 2 Sere Ha) cig AAD d a Sees agi 
cain a fer tiene heii age hee ae aD Ere oe Mifaa ee ta pe i “in Locsin “Besa BS 
eee 5 ee ras han : ‘routi "ae cee mv d Ps. “sin a snare 
oe eee en hii Malate a well, 4 oe Hain ge i le Hit ihe yea attcage! 
cates ets . eee Letion=1 ig a acked eu tee Cheon i rded Sa 
bite. as bilge ‘hp ee rae Sits EB sail HOADE eh Bg aay tie, Bing ie a Es Mhalaisce he fae Ca’ Be 
Ht e S iy prc hae hi Henge ait bi batrar by sf Ue Be a EE oP 
in Cape =Comp Enis cag geet Se ea ie ana "tee a ar ae ais Ba a Me ae 
cMPAL= Sa Nan es mee So cle: “ito ‘be hs Hea ae one 
we Miao a vise nO nee IN, e Ta ia i nn ea Hea agg Sa ore it 
TM, HS —— a Sioa - Se Er Qo ge a! PB 4 ii : aon, Pe a Svein Siang! eg Me oe 
he a ay 8 dit: 60 ons ce A CO ink ddress. at eae AP rene Pipe on Ma pes ss 
one Steg ae hoi CO} an cee Saag “a or iret PEP ae Pog hee ge anen 1 sae ae eae Peta ag sie eae a ‘Pehig Poni ‘h : 
ie 5 all” co - a “wit : co ae ‘ine: eo ‘sitios eng a thse oe is weg ag See ma re toay ie 
Bus pal Decne ee Mensa wore thee icigg Ou ie aes Pees mec Sedat wea gt Pee yg be yh SJR ol te 
icone fish Sg 3 wd bs Ae nt. i a Sigel ‘Hoey sae Bee aye em erga 2 CN cant fea ohne ga, Lo aan Se oes SS 
iy "anette a gee a RE oan i ETO Se i Feige “Rega ish omy et FE a Pa wn ag sn a Sige ried eae "Bag fe te Ma ie 
ag oe toa "a © ce ess" ret oe oe Ee tp Peete eng’ a ae a eae rena ee 
Se “Compl vadaress™ 5 Ce : cee Ses : 
oon eet wie ie 1a ac oe fe Bo asa : Sy : 
es Ely ipa Sst ae Mie i ye et aCe Pere Le ee fe asagert seeing eee i ; sengy FE 8, fine an a ae 
cet oat Senet (SPI ches curt n Ee My ga Shes ‘thane i ra ane Cy fe wear : 
r en : Ge to Re : “ed Becher tsp oc omar ee a Boge 2 _ 
mer 3 % Sb) ‘ a ating Hag ae Bo TE cine we 2 
fs Se 3 fa ° , at ‘gd ae 4k ey iets ieee Se wes Se iy 
isle Pay, HB oe “ rae fe at. boda wie on : “Ei Senge a adsl ioe 
Me scare ae ‘ My ge : kag . shirts i anced : yee | 
Aa ines “bn radi eared Noe att Bh wed ‘ ‘ J > 
HAE Rati oh “ rea spel theta ade NEV Br ih iat 
an i tiga Pela ag eae fe 8 ee ae Shecaae, ‘ . e 
ve a, 2 oe a te a se See ese ‘ 4 are : 
ne i PL. i hg sj 2 i * : ‘ P t > 
wea il 7B Mi bee ogee a ee im A see a ‘ it faced x 
Pang Less: (isn gy Ba Beak ee Be Foc ‘ah ae “ ‘ : mnex a 
“SCMPAL oleae 16. (SP). aoe iow Boy t NZ i nt sag on 
Ps ee cay haba ah oy ( a , ihe, Shs a ia Yo nae ey, 
Pe hte eid cai el ad Set" eae inue 
ilk see sei ee: meee ; cS. a aaa Ps com, es 4 on! 
mee nS eee “gems See ere ee an. 
Hig on ie beg Ct ee nay eae Dh 
ss gi pia pos ire at eee te : 
‘ist a bias ns hs tr : A whe ie Renta ft send ae ee cag Se AP en 
raiag Be 8M Saperieite ws 
‘toga e ‘ vy stage Ci 8 
a thy + ae ily Pte ag, . ote frig soy 
Brag beans AS, 
ees 7 ee Shey a a np 
ee stn gsi iia eh 


8-13 


sg OE STN OP iat sa ay i SEN a re eS gaggle ale ga agi ale Bel md ee ees 1 
edit voc SUPERVISOR-! ODE. RISRARIES (RSX-1 PLUS ONLY) ee ee 
Papp nS Peg ie fo 6 ne Ae Oe a Mo 21M ~P: Ne eS DS Se ee via Pate fe Eee OE aan 
ipl BOL MEEE Vid Bigg So cet RON. F ‘a ‘a ont FE ay, Reig Be Nuria or shan SM tg ah ae gabe de 8 Ey ee af sy Ft ag dat Ba a Alaa ang ARE Ei ag! Ubi athe at 
“aah iegede ese Megat tea Meta ee IE Higa me Faken eget Stee hay SEE gg ng ean Pe pia Sa pee ae Ba cayman Meg My 
ie eg ae i lta La BBE Sy Sig Ce Ce CC a a ke Pan ie Fag ae TNs A aac AE a at Mekdeg Pd gil to | 
‘i haa Soak ayy Hg i age I eae” Pegg ay ig Lg ig i, “ Mad siggy Sik tag 8 gs PH Be ay HE 
He lg, Oe a We, obi ie ea kaa Ld ye ce ‘ ith 8 sap, eg Bac a Meta FE as 3 Bee Pang ge hy ye a ie ce Ped ae 
ie Fela: ‘if i, uae Se ne a Pi ag Ey 
-Examp: le 8- 3..4Con yee mp sion Routine, , SCM MPCS ; from. SY LIBLOLD 6 
be Siig eh Spe ates ne sap hap gy ating, Sigg a acigg ott I ag ca Be, 20 ae gc gue ted et 18 i ioe 
a aie poe A oe aig ER yh sgeglt nuh, Ba Ge stare Mg he se Pat pion salen Tr 
Betis oon Mage vier ag Minas expe mae Me Pea a a Mata Pa Be aso oy i ate 
a Peed rays BP te ge Bae ig al th cae anes Oe MA Mt A EN yee Peder Foyt a Set * wie Po 
heal ‘ ine ‘ oe ‘i one hin phage a i ieagee in oghie th at a 2 Se ee EE OG. gota FY iter Eat, Be a! home ge Bn A, 
Neg Sec Se SeRe BORA ye Oe aie Ra Elle ts helo 
SO BEB Sea #12, SESDY ers SES Set) HV eS Se Ear ee ie 
‘ He te in Fe ae Oe v Pe ing atid PP ua a ie : Pachter aa vrata tt 
¢ Pepe i SPI heal ae ese Sh at tig ete a cngtge Bape he 
ge ees 10 ae ae St We a es 
be Bla segs in gat ie Blo yO a i Sor "BA, Bye i * " htt Bac, abd ps : 
beg aig il dn bate CB: ‘a oo CMP tect ae i Bete tithe RG it ht 
: ‘ 7 Bo Beal PPP ag ate es eta tN 
e ee ae Bag Pest NB Ee gt Boa 
B ees Ma! sone ethan aa re 
1 lige liege Badung ey Ai, Hage ‘a i ae ti ge ty : : reba gag, LO Ae Page 9 RE a, 
oe oe vg Fane ee PA NL AEE ee Oe as ee eR OE A or nc EON Ee aL) 
S08 Sate nag egy EN Hag Sagi tes TA Mp a hh ei, . oe * Hey Bes iia oti, deny itty, Een Ey, 
ieee ee i RRA ag Bh ah : : a eg Pp ay 
eee re + Bon into Saat Pg (hans a ig, ye Ah ye eg, leg, Beige aOR. Ae beg Pelt ie det Mga hae 
SS tue e ain 6; (SP). inal pn “Set! f Veen, somber Ce mon Sh Ba Ag in ME 
inn, “i i Be Ri crn a ih IE 2 i ae enc 4 ‘ "3 arg Mca thy, ice iia 
« R Se gE CI eg io Net ig Mehc oy aatiany a tae 
we ‘site! t Yep, fdas NOME ails Wig gn oH sa ed Sere Pe eee tenes Phat Wy 7 h tn, Bees Bag Md to ea: 
Shop gah tas, Fo Bi a gs Baal et GP ta ag ite, SOMME Oa a PRE eine e ge cates SEE gle 7 Mo eags SEN oncag Ok he 
ae yee ee ae, 1g ag a 2 ae Vie gy ag Han Pg i 
via let PARE tat wae ga tipege es eeghO MS Ta ita . ie i ee 
ie ae ol a ae Taig eat eh aay Md Goa hat hte, og ae ih Bi ee 
sg MpcS. settee it Mi ea a He ag iii Mt Pg ke aig 
may ays gag aa Mtg ae Bg ay Ua : ab “gest gt Pag 
cn IMAG wig eee a. ‘ so er eee 
Bic wd Baan Eau Maal gee Mag. Oi a thay ts kee care ea e 
Pela bares Sanke Bing etre hag bboy listen vag tha geet 
4 (8Ph Aug > Se pag i GE cal ee not 
pei ae cag ES REE SN 5 cca Pe ea ty 
seas ee (agg, ine owas Sh oles en, coe ee es Made ‘ange ea gan: “hes sealer 
y uy iF on Bi IN Heh ay Be agg ede 8 ‘ Be tte ka, oe dy tae Magee Ea. 
ie, Ea ag FAP des easy Bag Bony | a ie Hig tia anges oe on ete OY fale 
mre Sie ie ws {Bee Elta ag i: tan sige Rc PRR gan hola el Baa eeu, ea, 
a aE ag Sas con St Mibhegsb 29, i iin ath 
Pilea! fat a at Minh bey 


mae foe ipa 


routine. whic 


Mary 


v : a . : 
Paty ge Riba ial Sith og Pde ne 2 Mages lege 0 Me Hy angg h we Este Hy aes 

ton Oe : EE cohen eat, er eu ea sags ee Pg 
“sta ie ‘ ts oe a er eo ey | as ne 


Page hy rye Og 


y to eee (Current stac! Rea ete 


14 


Oop 


“hy. cen “iit cs oe 
age 


ae ts to 


Soha. co 4h 


Beat 
nay 
3 


cleared 


Hy 


Shag 


va Br coat ins gancace: Tee bw caisuecaaay 
ome Less=.. fee Pel Ea creiaaaiage 

j ira me Eira be ee Site ABgg MN egg 

“4(SP).2(SP) ; ‘Setup return address. for 3 nee ee 

: vende (SR) Fy 2(SP),, Be PSs cpetorni tg) Loe ‘Super MOde 20 oe ee as 


oe BOSS eee 
#6 y= (SP) Panes 
SP, (SP) . wyatt 


‘Womb Of bytes” ‘for. “(SP) y. ‘pgyrand BOS ae 
Compute , clean’ stack value a eee 


Smee we We Se Nene NE AE 


EE SP oo, ie a Set up previous .stack pointer © ee 
: a : eee “p Return to. previous mode and’ caller Mad cal 
Slt ow Sh peaan OLB ean Ty) cee a see ae 
eet ee eee comme tn et ae ice: ae ; 
bean Oe GAELS ARSOB a 6 ee ise a i ie 
me HONS pADENES iene ges ceed ; Day tigen 
ha $ »DIRS, orowss er rae: aie 
“WRETE: Sie rant 
| READIN: QIOWS oe ea 
ee enn Te Reo ana en 
cones oe ae 


dog Php 


ee iba 
wnext pagel. 


8-14 


24 
eg sag Tr ag ei 
ig ee : 
sine gman ost Pagar ff. 
a a tgs i ‘ > ol 7} HOEEUE id cated ONG she yy 
OPE ARV TS OREMO ee ee BRART “a “fe ao Ronee ase eh gee Be 
ag x y i ISO =M DE ag as : FR tats PPE Ge ta, Ea SG pa 
Res cd nage 1D. hace Fok ak eens Re lige a Rar Ta eke ee 
CE ARRBA SA an ase het) R= MO} hom et eed ET 2 = 
hs sae tin eS = ee ee Gene ae ning nel Pa 5 Lag 8 coer Bengt HE ae ae i eat oe 
oo cae pan BP ga ee eee fale Pe gg : we, “lpi 
ee ee BOG Begg oe Teithade e . i 
ee 7 mage ti aig tes eos 
i eee te he, 
oN eee Bs ue 
AP oy 


Begg sag tat 
eae vod p sg 
se es gael 
yooh 
ibn ay 


: Sat toeiy ae tay 
age ye oi " 


Whatieasgs sen 


, : i eee ‘ = ws 
on Sak a ; ; : soa oe 
: ces ue fis j mal 
: eer, : = : 
ecw EB { oe 
ee aly me fh es 
Bog lh ees mE oe ‘ 
sig deny eae tar me me oS 
guage tt he 
aot! on GB ae ge f 
il 


iy 
Cees tii SO abaaiaer! iy 


ape 
i cp an oe se i 
stage a Pa, ‘ 


ta ie i yr ie 
en i oy ; : is mee ee — oureur ‘MES SAGE. a a ate oe 
ee ae ca aa ia oe 
ss BAD RESPONSE 
ae Ae diy he Pals a : 
eligi, Soy od des 


oe 
sa ose Ga ean Bae ge 


pes 
"Aah 
Big an 


Se ee 
: ee 


hoe lege as 

gees 2 SR Roe 
oe 7s i “ADD! eS 2 N UME 

2a AY. 


M ADDRESS OF OF LEN OF ARRAS 


ae . 
HE a ft ' 
fee ( 5)- ee 


PLE, 


te 


i iy 
BSL 

ed i Sa 
Pees 


aN 


i} 
a Sai kes RT: eat 
ee BER-IN NOTA ae si 
nH SEARCH FOR NOM 
aes “of SEARCH” =e ae 
aa ae ne ee oe oe 


cpp less 
ip. fe 
wes (eae tue 

et ep Py 


ars 


" Beitea ae 
Hes Sv aig, oe 
he 


Pha 


ie 


‘Bap 


tae Sora 


dieses 


Sone 


to “FORMAT A “AL 


Soh Sends 
ii : an nh 


“a SAVE: Eocene 


INVERT KEYBOARD INPUT ‘70 


8-16 


yy 
2 oe ee 
in CN [ ou le 
inant mii By iy sain a 
Ecos ee 
eae Ma ‘ Bb oe bane 
55S : i ee ee gi 
ss — 
“diggs a Frc Pg: oh 
“i cea ing 
(LimeBLs eee te 
lp, ie Ai 1 1M~: ae cin os biosteeak 
Le a (RSX: = . ce seat oe oe 
nates ! ie Yani ena te 
oak, as 
BR : ps 
os Tr aa 
sy cineg oe I LE eet 
io a el 
se a 
ig iy ei i a 
Grek R- a = 
ry 'ISOR ee oe = a 
ite RVIS ee 
vii vet ‘ pee 
sett os sup am cee, ae : - ae hag 
12 rere Hie is ae ao uggs Sagat ac 
oe 2a ah — a ovat 
ae oc os tay sone 
lag oti ae hi i 
Cea hg i, 
oe 


age 
Boge 

ee 
° 


eon a 
See 


the 
bee 


yp 
‘iy 
$6 


Pano, 
‘sai egy 
filo igs ls 
bi i 
et haae _ 
a 


: - eh 
Ya tie 
aes 
c. Lon 
“a ti ' 
aging Os ce 
ito a = 
0c 
iis 
is 
; 
i 
ee 
Peres ‘ 
ra ee 
hia age 
on ee 
ee be 
ee 


ih 
sei 


si “age mi ie cheng 
henge 
Pai 
Ag! 
Nae ree 
“ Lio 
: “apie 
o Ces at 
on 
Pat 
nl nee 
‘in Bia 
ea: 
Pe a : 
Oh i ths 
i ir a 


hee 
Ha 


oe 
Bes 
i. 


neat! 
oh 


es Mee 
Pai 
sig 


i 


ona th 
hot 


Sate 
on 
ene 
Shen 0 ity 
any i 
“yy ay 
ae 


Cos Sete 
i sane ean 
os 35° 


ee 
in ae 
* rata 
ie in cee ae 
aN argos hia ny Ve 3 
ae an a 

eas 

Mea 

stip sig 

eke ‘Sas a BE 

eating iy ite 

Fartbe tn 

a 

on 

a 

ae 

co 


fe 
Pig 


sige 
4 ae Me 
4 


es 


h 
4 
is is 
a i 
hig SE 
acre 


er re 
vn gets i 
"Btn 


a 


ee 
are 


Sais 
oe 
oe 
isin 
o 
: 
a 
ai G8 ae 
aie ie bi 
os read 
55) a onteot : 7 
ae Sg ea, ee We 
paps aa item Ronni a Bhs = te 
i 02: 4A Sk tea te ts ue 
ae fi Re fon ee 
2 i Lh 
oe ts og 902130, fa Le 
ae Ga ne a. = Sg Me Ee ba SH 
faeineds of eos 3 " a Se ee i 
8 este ce See 00 
ae Ceogeb re aa oo one cue 
bs Me 4 PRG. x ie £ saa le. of eon 
Dy auth rt a ae 
ey : 
alia oH 
: 


ee 
ca 


a 
ae : 
ia ey 
ba 
is 

bia 


anh 
es 2y 
Sy, 
Mi 
a na ag oe ae 
na Bee Bye 
ge i Sie : ee ce 
a seer "Nada : 
. “ideal i as teas a on 
: ian ee Bye een ee) . 
AGS : — 
a ci Vac a ia en ig i. pian 
; eas oo sees inas an sacl 
dai bile rg eet Ens i Hg) 
By we Digg eae ect nore Seg ae Be NE oe 
on ag oo rag ca ee on mae Net Kh ioe eg i, 
Monat eae oe i‘ oy oe 
hy a a eae : ce — 
: a Fim oh : tna oe Ms 
sh at " batt oe i 
i 2% ei Ne te se ate “he oes Se os 
sae a1 JES g viele ih oes it ae er ag sat bat sie cs : ay os “ a ue nhattoed se rid : con 
‘nts aa : ie ig Ale ae ose a es Ms ing ote ae nna ag i 
ae a os oe Bes coe spf one eae a oma al Metin By ei ni 
mi Si a ie ‘sic 08 De iad ib Nha ay ye oe eh f . a a sy “inf fgg 
thls! 6 Soil weet igs a itt ‘Sl 
RAN: . te ae ean ie ig Hg 0: 65 a eo Retr hurr rok onl 
ae jet eh ed ne ri ta fy Pa : % vA ee bey, Bs ae 
BP, me Saye Soe En Sea Dhar seh 5 3 “0 ps . Sate ie it Pome lat ae 
i Bon! saggy "iy ae Be jai, Bin? ae LOB Hatha hae 
a -segme! << 151 aunts ——— 
haa aed ous an ates hue ie rab ‘Hitags “ise i 3 3° ed bas i ee i gs aia oe 
: Pua Sete _ retin ae 105. a fo 1006, vet wes eg ile 8 seta ae ae 
Bu tegett CaS tye: ‘aii bits i a 3 Baa sgl 
oe frag 000 00 7 ‘ Ne 
Soca sibel 000! a 19.000" “an ie ‘ne \ Sel 
mat oe oe “oQ us bs rena ihe tie 
on its Sosy ef Sag 9002 0 ey gt tig Ss Ben ag 
een Mey creat tes naa Pgs Da nea 
damit eg 000 nn ee pgs as eee a 
mee ty ae nt oe ts: Br! ha aes ete Pas ag nis it, ior ied ee baud 
i A Ning eee tera a y Hera ton co oe 
bin bade peg “se cca itinn me Saget ea Sa Mae 
ay on Pe 3 “Lin ie ean “ig Hee sone a omasreuiten rie boy Wa bie . Fn 
a oe oS. ae a ss fia Set oe 3 Fe oe ig rie —_ 2 se ce ua ae 
io oD ein gestegl i ae ens og hou Ms pete wd, ead) pay ee ‘ i 
ms hia) es. “sy rg kia oa Rae a ae if! Pi ar i ig ei ‘tae Big ie mo cm 
o <a eens 0s = SS ons eae ee a 
ae ot a ne aig Ha yoopsist oo tins ed “ ts Sia r the oe soot a Seetiia - f ee oiled 
pontine ‘ ae in Sen rhe Pa ag: ee a ents . : oa raat —ticaane at wee a ae a 
ie si enna a Be ies es vag gl ae wah uy a as si oh enote Sree cee wy 
“agg a Bie etter a eta ngs ag 2 hae ee gts emp: ierar 
Ey ial Sy, a a an \ we oh 24. Sa ip get eh 
Sag My ts yor : aa peeve aes, Hig ting ne tea 4 01: & “TSI Be sei ig mid 
once ots Xe, 2, Le ata sha ee . a oo Pati ee LHe a 
tna “ah bate ei a eh ms tion ce Hea fl en My y Gran ome si i AE ie 
5, te me ne ic nsal Hug ee, hae a Pee ot 3 coe me douaagtee haf tie os i is 
: PE gie Bigg ise cen ery SH ity aaa e fine ag BF ag oan ma i ay Fa 4 
seg aie ne ating Ra "Sal Magee ih O12: 4 ee a i as Hate coi Ag oy 
eh co tae: bana ug a age he oa vont Serge a, i he 
oo on one Mi th : ; CaP aaliinatinn he Man oe 
= oe meds ia fe Png Or he 0°0 00. 106: Dall ogg es cas a a 
Pen si ion, anon: 10 ety 6. “00 oa Peace aa if cota eo. 
“blag stag ’ he, Sy ey Sage gia *f ‘ fai bg 
aa “a BEI rt ah at 10000 Sa 00078 bet 490. ee ee ee 
s i hes gettin tations os 2 “ hi 0:0 ee Oi yi Bi raed ae oa wt, Ns, 1 peting, PR EL 
a 2 fs as ia o 363 : si 52° ‘ein ibe a ed ipa one 
re “oe sa : IN y £0 107 i a Raa ON le 
ge £ Lc Pg i wold 00) EO one a ; ey at 
ese econ i er ‘tee 72650 pea % van i ia Mea tag eget oho 
hee mts ch LCR eRe a Jens eo 0037. 900212 i acu ee sc 
oe WT LCL; a 0.000212. wee : 
see fe oo "ecg (RW per ae iy: ee a Se 047 020° ala bape Bua! ee a va a 
es ata Ee: ti on te 2p as a 54 ye 00 enema sie Pa gy i DN hes lia re Rha ti oe : 
L Pn : a besa ne a0 S112: age tie ip Pop Patio me ia <= Sah tty ie 2S oe ‘aby 
os Q ne be CON one eee or 2 Bg nc as a eee ee. ‘ Ai ft ae "8 oot 
RS seg mani REL Lela Doh Bg in bata th ie a, ea d ‘age ; tees ae a aioe 
aS: iT yke ry s CON). —"> Sane oc ne — 
LS Ont Fo a ” Hara eens a Oana ae Ot Rear ve Ey ing 
¥ Z Hees “a Hagelbott fo og : at ear ‘iy ada 
POURS: rete ig ‘hes a | a bn oe ga th St 
By i SL: o RO ved | PRED, “ost a the isha ae ies oe oi, Te Oy i dh eval Patio " “ mes calatiaig 
Las SRES ; Oot ti a Meg Fy nan vate cea pee KBoOM¢ Sg i cape se oe a oe ee 
3. fo Miata CE seagate? ra cule KB OMe ve onal ai oe 
o ; : ace i aan ng ae a - fade ga ti Ee a core a 
i oe i: sa 2 (RO at in oa sh, Meng a ite : es cs i ire sng Het Mey ‘sa es ca sg — - Megs 
: a 3 aR Phe, oer are mito ti i REE: ey ie Legis eat et ma poly conn iy 
i i) ha id hai wi “At n ye Obs, te f a i hae Sg » 
" ? te Slag te ana Sse i io} tia hy M. tse . Sto! Jen vs why 
: tad th ia say ee hs Mi ey toc: a meas, Shap Sr aT So ‘ ‘long Mig <= 
s Hs ae te ae niche me oN iy a EL G ake en enti ie: age ie act ‘an “hoy, PH eg Bei see 
‘e “a ve lglbings. Jee ea thie Pa i ‘be Pong? ice ee “fhe 
bare rei one Tg ni ae mor i eo oe) ae ‘top nae esa * — ty ol 
gig eet, aan ny, Baga it ae Me Ae, ge in a Be ta ae othe ath i tts me 
iss a ‘thee mae i oe es is a i <a qf mi es ‘ pone Fy ne oes Wing: 
reer He 4 ee ak ‘tig, i “awe a fie Be a oe weil, oe ; 
oe oe is P.TSK; nT aa aie one i eae a oe ee sates sehen Naat oa oo SSeS soe 
oie) co ice Post oa tira pets haan eertle Pee on fied Digit a veg rt Pegg is 
oe —4sve ee mee de en oa rae oe mo a — Mag ae — oe a oe SS 
f ae hy es a ane thes a way ea Mes ig at Hea a : atin weg nga 
os yo EEN aie tia mee ce ‘io te on sn “ag age “tine ae apenas Pea 
oe oh eat non “hs oe Hg hs Pag faa ee ipa 
i. cee on fone a hy ag smtien be, ce ee bog bec vein eg Se 
e en, Sti aa gag inl Fa ae so an end en ne alae gst ‘oo rasa 1 cae te Mt 
poset th Pon sah fa : oe a 2g seth = ee ign ee Wes Pie an walling in 
sa ote aaa hg op oo ola aces cet st ee ie Th aay, 
i Pi a ‘y a a ee Sar eee x) 4 
fae a i a, stat ire ae 
Has a a my ae r oS. i tinge os 
meta ges ral = je) hee seo oe 
ae Tae ke te ae if ! 
ok Ada SI ss Soo ah 
ct ag a 
en co iia a ig 
eae diaries 
oe en a 
Ae 
ngs 


: 
total 


ths 
ae 
os 
tae 
Pe thins matt 
Ung 
Lea 
cts 
alta wip ak 
sag ig i 
rans en en Pha eee 
ogg ag ag he cio . Le one 
cs oe es a coeaaaee sa 
ne bet eee 3 eons sh 
sf Deen ‘ Soe x 
Be rete ts 
ae i pti 
eee "ihe 23 Se 
be iy = nh ee sie 
ane ee ee wari 
ty eater , 
: OER "i 
ao 
ooe ek fe 
Sh as 
ee 
ian, } 


ni 
Sh 
Po 
‘ih 
PH 
png 
i - 


ee 
ane aE : 
sol jords (27 
: Se ras’ My 

see Sie Op! WOT. iy 

ol SF 

aN Aten be6s 

ig a 

i coe oe 

ze of core: 

ey a: a. i 

“OSBLZ ahr 

ig 


i 
art 
ue hs 
‘tag shine oe Pe 
"ag ay : 
te — 1% Oe 
se i i oe fiat ait, 
: aie sl sghgl ta 
Poet, tn segs oe a 
ae yh te tee Hehe oe vitael 
ine ee es np 4 a oe “au “ee en oy e wee wit mea 
CN nTING: MERE 2 rec ly “ono vay ee os OG He a Piya paige iar Ses 
yg HG Coes cca ee i ce nbs sg so aa sari tage ks Her ae 
ee a ms ans cae i i ae ae Ma uae ae 2 
ha ne i i a : Ha ES Peay ose : saat yeh Mager oe aoe ser 
on 24 ow at ian sang Stony “vig oad at cs sh (aisha 
a “10! i ong a ore ma eagle Pg Ba eal ay 
i Ba aie Ri AN faye iis, ” Hi "ey Na te "ing ae vagy! a ves Ae "tame th if 
oO] ; be see, meh ee nas te hyp ole meng slang fh ge h ht ‘a oo oo “a ee 
ph o£ ron haga a kage hee oa nen ty hoy fa ekeme ties Pig eth 
4 he by si a : fies Ha Ht Bag iy ‘Mig i gga ) re, rig hos a st 
satan work: Sie Sa a si crete etc ee ney ta set we tbea me agua sige Ls’ é 
ce epaala ‘ef Pala ee ten Ban ag siya aha : rite a wot Been a 
Sige, ¢ eae ee at ene sth we ae ee a 
eS ar ne Py Stag settiag noon ia Fg ea Stearn Seige vit Oa Pee vibe 
2 te 2 i . 4 oe : ; 4 : 
eo a une acca “agg ge Agen ee om vp ao a te ie a i as 4 He 
satel aeare serene co posse 0: ne a ah oprah mp adie ae a eee : “£0 ° 
ee net mt at ie be 0's 04 > ie el ee con Ma lacy rmi ane iS. rr 
“Ea a wha on ‘ Pog 8 Mg ge oe ee ay “fe x Vay mt e 
ita ai ait: es fg Sint asta ese snag ag : is “nu 
a rag age de a : SHES ge a ie en cae OUT ce tes A: oa 
© lapse: nb are ea mbers at your oni st 
oy os sao See a 3.0 oth Ve que : 
tye ge {ite ane ge Bo then ‘na ea OB Ret 'S: pe ee ok 
ign Sea * Spa a “any aa ie er : See O° 
oe aie i ean eee Nig? real nagar i ce ey! ber " a ER 
ra et cy on er seen bse “yo 
ae sts iy 2H nO ag Sy iy t Ne. 
ce ou to enter t the pomp! 
4 Ro et Pel ie tag i, BAe s to: 33 Ea Or: ae “Pp ‘ 
: a . A n 
toons ov “to. a 
ogee es aa Mon ie PER | x ies. 
TSUP prom nSU: y. entri 
ae brou qa as 
‘ubroatine fn 


othe, 


the" 
“£Ox 
arch 

as 

RLIB 

>in SUPE 

broutine in 
“a sul 

“alls y 

ae “pSUP. 

S£OR. 

ae 

Sere 


: the 
“that.” ‘gh = 

one then ber 38 

e » numbe eS 

termin ‘wiih he 
your in ° : ap 
ates vat’ ay location in aoe 

_ indice he arr SCL ae ne 
: TSUP ior the See ee 
: : ly, nd. : eee: 
i > Final ‘fou Pe eee eae 
wel Maced te Ob. EES 
Ee bee gts ae 


8-17 


‘ MYebrarys put. Ma ehowe the necessary, 
“yeotor and. “completion | “routine support. This option: 
Link: ABAVAL, from: SYSLIB- into the task image. for TSUP. | 


The memory allocation map in ‘Example 8- 2: ‘shows the following: 


© SUPER begins’ at virtual 0. ee ae. : 


: 


e The completion routine, “SCMPAL, is “linked. into the library 
from, SYSLIB at virtual 0.) : : 
ine “ane: antsy eouRe SCMPAL is located at. virtual 22,. SEARCH is 
ieee located at 35, and. sort is located at, 274. “All of “these entry 
" points. are relocatable. ee : 


1 ~ Use’ the. #Sf towing: erie build. ‘command sequence, 
aeuBe ‘that: ‘Links to. SUPERS: More 


Be Bagi, 


Sa teal adaveus! 
ary ‘named. SUPER, “TKB: 
“the, “task image. for. 
e library is: position 
wg This ois: a 
te. find. the, 


tis het we Bi ebay my th Menge Mag Mag PM Rg ag tg nc ag tg gg a " 
sa TY Rate soe an A coe 
fay ose y 8 by Dk is in ham see " Him au 
en eee » SUPERVISE 3OR= -MOD: LIBRARI ES " -RSX= 0 o ae ae 
8 hi i abe rac hie TI. ih bet, A sy: a hi Pah Wis 
nega Pasha Say F bee Big ag ae iy Bosal Rise gb tye ee Tae te htt Wigs Dg 
Flagg En Ma wm tant apne aga ag sce ae 7 
Fgh agg Mi gcd omtaae SP ge Ag 2S ag a i cm ets ML ing gL SI eg og! es ae PE ea ma eM 
oe ee Oe Ea ag aC Ota GMA Ags Hg Cama Me Rl hgh Sa oa ae 
Se ct hE week Se ag gM ee Nera Riga rg Digs ma te ORE gt AO a aah nk 
of atin aap ang a gk fogetaggiom ata cy ine SE as bengal Rie ong Mgt al ah ge Bp ete et et ren at a Pn, 
Maa ay rene agg aE ivi agat seg A A Pil OM Mada Sa elie. Mg Le ea yh — Pay Ps a bs ea ae 
“see et * Ni ely ong age neg rane Say hme ga tA ‘ila ae i is 


The memory. ‘allocation. map £6 


“SCMPaL: is ce nked. fro! m the a stB £1 ies » F the 2h rn = -y ana 


Ta an Peg er ge ta ain Mg Sag ged Fg age oan. Filo io hag ai 
at Voust te ee ee mee Soe eee oe Coe are ae 2 ae 
ree a oy gM ng Meg in gy ny a Mig NG Rtg ee ee ce ms ae 
oe id me at iscurares age tai Shag me Oc ame Rent YS Wee nding Sao Nn Oo 005 “em, Stayt “Et aan ne 
: “The mode-switchin ng vectors begin neat 0 95136 an: : 
< : : Fe ra “gen ae F Frye i fe gape gag es sg he He ‘y a 
Bey “That. ‘means “that. SUP > calls ‘subroutines withir os 
: enti aes BUD DORE Te SMe eh eS 


tl imes. 


sh My 
si 
oe co : 


Ke TSUP f (Ex xanple 8 PESO ws: ia 
Jobe sey E “t Rion on ef ” he a ag mee thes ay we ‘Bae ri i Tig eon We on Bg a meee 
an ol GP ey Mg “ha ou “enn 


gaan 


P= etn 


irae 
"es sc “Pa Mb 


; ane antic 

De Thi re has gn lg ig a ag ly re ia 

ps : eh Saagp aii gt Be tape ge adie, UE age 4 ha a iP ae 

A wor. ds° “per vect EOE ate ee loa eckral slang sone 
San Ke, ace ts 


Me chen Se ee “pita ta hag Mining ata, keg 


* i Teg gees ed ge as 3 Eg eee me ne fe in a Bea ous Se yn Massie sgn ee Maa a Oa 
F - é jee a hae ag hh one ‘on ty a fee ene Mig gy ge ed Mig ha cy neo ee i erg oe 
wt Eg Ee Lk bs - : j sacs Oe conn tat ge pee: ins ii eign & ce i Rees Pa Lp eres rage tag Neg sccm os ae eae nu 
‘ gt A Bp gg ree ee ae tog oe aihagee Bog ge te aga baa apie ne Fed ‘Racer ” en Pape eR gay PRL A ER UE gg 8 
5 is eeese : o e i - “ ‘ing Meg bith OE eas oe ie ty 
rae pony Ee: ‘on™ ' PSE eae cee, SR et eee 
ele igs! The Lad ft tion routine $80 cig Secates at ai SS es ha 
eg Sn Se a ed he gn Re teh ith, 2 iy fig yetenaey, PP tate Ma ae hye hab hg: tse. inn Sener SPs Ha ma sate inteaeelge etna mate ay 
sg Fete heanee aa ay Feige triage OY eye, Lig. clguag Ral 5 ang ve ‘ores ae me Hy wl tee gh co fe, et Chg, gas oe aa ae ne ie ge at net 
cee ge Sates | Ud fot gag tha ay oe "ey iy nee oes ie ei sabe +, ‘rise dane agy Mela ag ca a: his ihe haga eSlag ee Niniys ae 
a EN Beet ge ony ies Rg ge i Saas Ys od ag st ees Hg hs ae aa pore a BOS os | 
Beene “@ Sig . is] ee oa has Se anes ee ome ley e) i ie ip ny a et ao sigs, ree 
ag 6 Eo ope. “SEARCH i SORT. subrow tin nes” ‘tha ‘ erect oa te Ae etl eg. a e 
gett hi &. oe SORT nes, Cat: we cat tae Got Et 
aa tag ee we tn ah ay i. aman * f vie eth FERS ngs Ong a Se Sap ore Ss i 
preg, Mega! Soe Eve tile ito th ps 3 peggy o ee ak 1 Shih 2 a SER _ hea a ddr ‘ S eis 
: Oe age are eth teat ae ; : 
gente tl Oe ep oe a se @ Yr dpe’ aK q cess ( of. 
s UNG eee i Piigy aa ce Mage Takei en ne ‘ie to" PI i hy, ‘ "olga ui ae ae 
Basic aM ge 2 ilo as i gre Mag EN BR he Elite Bigs ag lage ane " ke 
ego tna aaa tp Se i ee, oe ate Ce he i te. 
ty DEB ee Wea i . 
ocho Peering aes SEES ed ak 
ae Zs ig aa at es hy ba we 


pat bs ig ; eh oy esi “ey di ng a 2 at: a5 nie} 


2 sian a 8b 
iL AF 
tespect were 


ee. (oer) 
Sees 


1 : ig. a a Sha Shee gti hee, : : 
ope Bg, Reg ag ong Ry ae Page, Mang eA Asse eed wi oa, mn my raga ae i sien e a, 
oe eat ae een eo i ae si sit “ tn vate ie a ao oe - — = 
psy Rigs eh si ce ae ake hag ood A ag ag egg EG gy lone ag me thie os a hs onal Bi 
ae i Ma Ph cg a ea a a 10 at hig ae SL ee ao 
i hy oe: “The me ‘S2 ‘ VA eval iy rol me i i : 
Se ee bs : 


om dag 


ee sigh Spee : eecenee oe ce en ee eae scenes Teco ss rae ct 
or “ v Ss oe fe hy Sou creme aoe ee ee oo sir ge a 
a oe ag ‘ ihn i ae cir bsg oem ae Ran 
ee ig a gE : fea i ne Sac e Seas Ho eee tae ten Dg eal 
“seg “ings thn es een Peiatans ao sg Ra so i ey oe ee onal aig ey 
sta Aon in ine) Src siete Hen tte Negi Narang ae i ota ell Nea ne ene tp satan : 
Pigg ota E Bag tg ome ag gag Py on hata Bay ae by ae a abn Evkag a oe eae i oe = a a 
Hy ‘ns ; sey nay pea geN esti cag vit Bea Ke eee : Piglet ion shin ea i Hg “Si eeieigh RG ise BUI 
2 Sie a Ae hearer Siac Pane Mig age A ig Bag a eg Bel ge Ro 
Pee fle Set Oe Fontana g ae ag Phy ag een ae fhe ein eg, Spit 
feta aoe tee cata ti i eta eBlog Nn ‘n — See Elona Le sie ee 
3s By : i, ag tli ne Hl aaa ait MUR Sage 
(tah gta ote Pog *e n er a oy bone 
it at : ce Hage antag yg a isa 2 
8. ae te 35 23 2) 


Ne Lae A fora : he. oe as sk 


rotates sutieenatiind peo ar or MR tar 


a Be aa te re bu: 


Meas 
petit ty =e ee 
: ak Ba a | : 
seh ‘SUP: a % Ss i 
uae My re 
Poca aig 
: 


aie we UP ee eque’ ‘a ale 
Pgs oss es i bi at nts enn aa 4 : oF 
4 : oi qi 0 x iat ; 
the re ila commank  Sequen ca 
tea Ha eset ale geht hes fSiheer Pager Beige 
thy hij fins ‘in: ayy Ee Lc cam ies a vn, 
% s * si ory! : 
‘SUPER. and. ‘run ‘TSUP.. TSUP. prompts. y: mb ee 
ris SC areata eae Mau ane Ra te gr EL eg ny age ag aE ea OE ge ERD Gg Mon aN Soyo ana aig tl ha 
3 Bag eg gael QBosmay | tong Eg Saag, Bea ine i abana rein Mca wag et 8 ae on ag ee date Sats AR - i 
: ne a nr ‘ny vintage et ge Niece ag ad ain iyi (egy chit ey agi tag PR Sor ag ae eG a Be ace nae i 
YP ogg) Dimgael oe st soe ? aise aC eat bike enen St gg ee “ange el agg ag ae gee Og nae sia oi ‘engl tena a ia eogigt a Wena Hair 
fe fess Ss R ay ee oe al, Faye ge agg tinny en, bg ig NE “a cine i et a riage an tl ve sia iieag uciog Bi svg oscteat tin ae 
Kodi Re ey, hs 3 1g) Hien f 5 rane tig hy 78 a 
sgettaat ane RRAY yo Seid ag eg degen ath Heche os ey coon oenien ath Cat ie Tah kent RR 
vee : Prien sop Enea Masta aap gyn Se ag Ea ah le Sar ntact ay ennai Rig nM TN elas 
0 Po ne ie HO REET OE og ake gi ate hog ng Ue age vs Me ot BN be Oa pip he ig ng A Se Hine 
* i r aca > se etiahy Bi, “atu Bibi Bia wag aig tg hea igang eat Bittaga agit ilies ‘ie at nt ited list Bats 
Reg Pig FEE a, MI al ORES SO a Ng aE fs Shi secant hag Saag het aon, oe iene a alee oe : Pa 
8 he Me gM aa a the ny asa hi i lleng, age Me sh Ea on Rg ea ceo Se ag Maa Fila Msahs Wide, Pee Hake 
eg ean Me AaB ene hg nO noe Beh ae epg ae I yee ge Me nine , 
: ee ae Bg tn ag Oe gig ag 8 a sac into Cans Hoa hi oats 24 
ey OP a ae a neg EBA Soma : ‘i aoe i i ti me ring te 
nn ee ee eae ‘ oe 2 ee ie eee ee te ee ee ee 
: : : Fg ata vag Peo Ogos ai eagle Mba MR fi tt a dig a 
si gt tiges O18 an vig a vein ue ere 
+ as ¥ 


cei ee center: 


oe The position in.which t to store 


Hoan 
aoe oy 


“Be een “the pain a ie 
re ot ye pease El 1é) aor a = fae a a 


“Shunbery 160? stores “the” number in the aneay and a 


Ba 


oy na prompts: yo 10 uiagain. £ Or: ae ne 2 amber This Ss. -conti oes Ss 


EE ed ther. Raye “entéred™ - al Oyra 


one * 

ae hoa ee in e Mal em ae wen 

aarp ing Gide ee he ee si iy Mekong iat ae ie, orgy Faia anh isa ae AEM EM ng Sone le ae 

* i Hf * my Pe ira oP Bae sur! steph ite: sgon gy Pas An Siging Py ae set gt SL He ‘hing 10h ue parece ei cea a ae Np ie Nae 
Cre eee oe eee ncaa 685 St ang get LEN soi Haas yal Ne RG Peta oe Boe co Cig al hie ee 


Eee a 


inthe sin "Then. TSUP calls the SORT routi 


an illegal “number, 0 


Sa Oar at asec na og PN bat 
agains SUPE: Pisin Brace gt, 
oe “* Ps Son ss 
in. 8 ee E a roe ee 

i i i 


ener 


sia Si 


— 


sn 


SPE Ot agit gH EP Seo HB BP ad Nb ge Bigg lg, 


a oo a Wa eae Bi ee 
i fates : ola ia too i gs HA Ou: isa, OL fon pee ar o PE a te Bele a 
is, BRE iy Ship, Byea | Eps “ate hay Loan RY | 
‘You. center a. number. TSUP: ca isthe. si CHa amy oy PL on ep. then 
Pram core Prggnenn MM Gg ain gH iy le Su Sing Malang pe ge ec eaie a eee cee a egg teste Pee 
i ae a Seine-awher ee ny anercwee” 
‘TSUP outputs: a: message’ i indicatir 1g. wh: eins “pumbe srwas 1 ne at 
ig is Bata ‘ s Mowe i is 2 an hyn ahi 16th . ee ee ml ae Hg woe Wea i es Ns mete, 
sony eye fone Pe init sito Sage abyinges BR Bdge igh tang ao Hc) AN ean lithic trating ies i ee Sy yetbaisge a on 
i sas i ms vats . nee co He Ekg 
Comes : ; eae ne ee ee one pees. i ee “int tg, simi ae et —— ae ia a ae 
4 an 2M ar” a i Ma neha ged Rao laa it Hag halt ad Re Se ie ee at Noval ie a bagel we eu ia 
PN PEO EEA ra Meg pe ea OM Pei a pe Hho son sh Se ent aaa Hg Meg oe tal nc 
ee a ee ee ee rar vie eco eras fe ag te oui — Ue eee is ee 
pT BE tag Bape es my Oe a i te Ea aoe Seon age Mingo Cig Smt Teateg ea be eg i tial So ce ina ot Bia 
1s he hoy hy i eae Bihan FE Savi. Hl adage ‘Bente Fay site ee ‘argu itl Se si ay fe Ne cue 
ap ages Mong ini heal Mahe Go pg ey sy ie euagg Ma ge nodes aang tay Het Mga oe dane tig pee boy zr eit 
os fy a acs Me wee, sf, ee tis by aie a 2a Nig ee oy in Big en ae oe a 
ee 0 oa toni te ace noth sie aig hay lon “iy ga ating ne 
aes tg Sb; “ih eee a tata ean aD sin : = 
Bes ti i cao "a een us ‘Gh “i 
Re : : ee a “ et 
BOTs hs Library Dis pat ching. ‘Process 800 "ig 
roi Sa aia sige ate Sa cea Aeiaatt Segee ath a aig i aga Ee 
oe ga) i Prise are "4 see Bg sgn ot Irons ha Trig lindas aa te Pisg geen agg Eg 
fh tie 7 tae Sahil Magee ae ha tin naga (Sty Si, ee 
NR ae ag te ige an ‘wage Sag a, Sg a ey ces Aap ob Ae eee Pega eee ay pa ot avg Sha Hoa 
a Se cre 


‘When you. 


‘the RESSUP. 


‘contexte. 


on Page eg Pt ig Minas ae on Eso th etna region ta gna 
ate ~“SUPLIB. m0 Iptio 0) Eee RB Ss 
itchi g vector for each call to a subroutine in the 1i ary. 
This ease been ane generally iscussed in Section 8.2. This” oe 


discusses the CSM librar y vect 


sm mode. 


aes 


: ae 


iT = ree ab i pata Meigen Mea aa li a ‘ Wate ‘ 
bouia the <otge nei ni teehee ven smpcere yt hes 


wee Ser i, iy age the 
et RS Pek tegen in gn, sei Cee ig ta 


tk Figen ecg ag iss Seat 8, : 
i iP Pe ae a ini et ings te a siisuipe icy tinea 
or PP et ed agg th igs a ocean es aleve ntact eta og lier Pe 
i te ins mi at i SE Man fgg tag bage Mtoge Sogo Ey a ea g eag tg gp tl Py 


Cee 
Big tape, 


4 ‘ ig ae BNE en ets sae Ta 1 pa apa eR ee i ele aga Pg 
sh me LY. Tne ate i, tale ng Pag ea, SB as aye gi Heil, oa Ea See oe a i ee 
we Bel ie Sa a sh a ee Be en hint — Sg Oh eae ie Ege a coe 
i * coy aig tage a gen 9 a i " is peta OS. “yin ne us 
a tg Ag es or Y Sontnige hag Bh iit i von a c eae fm sane ohh : wack 


or 


switching occurs as follows: 


wih ae Banat, Eile Seoeeseees een bs Soe SSeS hon Di Sen 
EN te ae Ste eg Bn ag ein 28 pega Ba i teens aerial ear eo ME ir sore ns ae ca ton ee) 
the vector is entered with the return ad d lresson top -of the: 
fei eae aie Mog Bama tate agg nee ees i Pa Shi seein fed Ph ion tiangg aE BRT 
“stack (TOS) 2 ae Ee oe RQ EERE thet BS tag oes ea eee 
fe Mace Se ete ee Roman mie ah Sees : = ie a en 
The vector: ‘pushes the: “completion routine. aaa son. ‘the 
stack. oo ee ete orcas oS See eee Sera mat EE Pt 
CET BE Eg EI hE ta Mae EE OP a Bag eal hae ae Ian Seba tye Bho LoS es Pee 
A CSM instruction | is executed lth tre speneeges mode 
“point as” the. immediate addr ing. mode | pe 
instruction? oe peciad eke tar ttc : aa 


a. fvaluates the source, parameter ‘and. stores” ‘the: ‘entry point | 


address in a temporary: register. in eS Ih RG A Ri So Seca SEM ae 


wad tend yg 8 Ea 


8-19 


“8. 8 ‘CONVERTING SCAL LIBRARIES, 10. csM LIBRARIES Poh ae ane 


You ¢an- easily convert your SCAL libraries to CSM libraries. 
Rebuilding a task on an RSX-11M-PLUS V2.0 system or later that. linked 
to a library on a V1.0 system requires that.you rebuild the library. 
also. Rebuild the. library specifying.the completion routine as the 
‘first input module. ‘If the Library was not built to. run at a starting. 


‘address:..of O ‘in its partition, rebuild. it so’ that it. does, begin at 0, 
to enable. TKB to find the completion r 


‘ ; ts : * ae ? 


libraries “ean “doubte. as i “conventional i‘ resident. 


mod 


8-20 


uA ad 


= 


i 
Hl ca oe St 
chap 


Ratan 


mw ie cone 

Vegi a neh 
pea Nay 
re | os °F 


eae or are me aH 
: lo ym pai 
” ae oT : o 

jase ea aoe ENslagtohes 79 ah 
Nose Dat ‘ops ; py] : ce 4 “ ae ibe i 

OD aR TEE EES a a ne 

KING Cian oe Sn citeasa 

eR at Sent cies oe 

sev ‘ah Paleo ay Pan Rooay ae nn Hi 

nile hg SOS ibe a poe & f 
EA st i | ovtiiae 
ae ag PE ; 


saith 


i 
Mees, 
ee 
Moc 


Ste cor 


Pane ne 


.— 


es 


es to 
Pegi 


mares 


ai 


ibang 
Sie dpue 
hyp 

Nias 


oe ae 
he Se 
eat oo 6 ish ap 5 
: ee BAPAC ty 
cory lly Cae. 
OA oe ocala 
thoes S/H gi ae 
es “i ee Hi ‘8 28 chen 2 
Ae 
oe 
He ee “TRB 


ee 


StH Ice ay 

“8 cae 

i a 
ae ea 

ia Seal oe 

ae 


hacen apenp 


fae if 
adn 


co alae 


ee 
ii BO itn 


a 
1 ap Aa i 
Ot Cuiaie eC Hatin 
Les raga “A Aaah 
GR pina he 
Eg ene 
a hi 
coe 
le 
peat 


re aon Gy 
Pot Se 
en ‘gerne 
me 
Bh nag 


ts 
en 
: wma oo nN ‘ Fede, 
rhe Vor so Fae rant 4 
ey : ddim: Wolpe 
Enter option: Ses wana 
stad at é a 


cog ay wig 
hn Hates etn es es 
eee ein “om yi nePorcltcai 
= ee PS SHeniRde ina al : 
sg fh REA gai La 
Imlay 


ree 
Helin See 
eee tu u“how 
em sho: a 
bods 
o 


sieai 2 a 
ae tas ese 


o Ba et 


‘tbs moe Suh 
ane on Nelms oy 


Des 
OE sido mn 


it 
Poa com a and:se 
Pie aS niece 

“ 


e ca 


Ral, 
Peers DADRA 

ne a fein a: 

ih ee ie a 


oy Me Sue 
id ages ae ' 
a rary is 
. super Na her ib 
oe me aun: Natit “oye: 


2a Raia ae 
bs ) 
i Niger 


“a ser 


et sp ir if ol rf ul 


Che 


Cage 
day tiewacagy 


: via 
Sat 
= pe Bon 


Eran 


en 


ts 
ce ABR 


. a fs os 


uk 


. at ce 


peetience 


ae 


ERO isola cay 
ee 
(OOH anc 


ub oe dy ah 
ei aa eee i 
Je OBR 
ag en ings 
cu ae so eatthigt 
ide o et hi ‘ssulaus es Cad 
BY iti oa o emai 
Nee one pe ahiee annette 
al ‘ ian erm A isle islet 
a Sib shila ce Hei iH ‘Nees ol an ‘ ama Pak 
he tale Cae Ha “Pitan Masi sae laa ee Sy Noma se Sega, ce soe 
ae eel Puan Sa re ‘RRR ain Bes Se on atte a Mere Dhbleeginnng 
sit otia ime Ss a cs ie om ne Ba ag ans ic Rn UES ob aia ee 
Aa BB reo Aifitigon Bisson BE ay HBO als Hupie ds 
ett aa ie Hee ie ot a coo ae Yr LIB eoae oe oes 
ae oe eh cote er ene cee Pe 
ete ae Os sl ESI Belicia mone i ‘SASREEIEE Ron, 
Seba ms oer ee Fado Wigs te a 
ro Contre gah oe 
betige apne ca aie ‘Pelpetal, 
ac te 
Hiunectiag 


‘ha Fe 

iis a cat 
Hi c possi | Pe Bi Ess cea : 
lg ne Eres ? casein ao ee ABR ues 

: mores amet che «supe 
RS ce we a 

RS: 


oo 


ee 


ie 


Ba 
oe Sant 
a8 a ‘ 


coe ie 
Balhae sear RU a me o 


a 
o Goce 


Pahianh at 
rene 


ce Loy : 

oe Avi AS iia : ce ; 
Dosti one ducing ee Rona hes ap) 
ae Pe a ret an Lees lee ae PP, 
ot ae ai SR ei. 

i ) ry] foup acl 

Lp EADS tng 

£ end ity 

SVMs ty 


ihaiatienme gr 
PS EF 
aaa ae, 
es ee 
“ ee eh es 
PSP nage 

ean ‘Mes ne . 
EW aaa 


iE 


nbs " tt Mts 


oo 


co He 


Sha 
Hehe RC sige 
HER cama 
eS lida A 


Sipe 
Cetiaay 
r 
ere re 
a | 
es A 


Eachus 


#AcanG 


Pe 
ie cae ere Bano 
“iy Staiorg cag Oe Beta ge i 
oo ee rina eee soy 
‘thse Bd 2g nel thins Nae ae oo 
Peaches Ee ssa AE ney fh oa eo ae 
Seth Haste oe he 1) aoe oo a a ts Hel 
a ee eouthicsagatit st DAS Ra aitnied ‘boven ee ane 
oe oe te Se ee Iba oo 
h oe Coe aa ees ei ee ae As ee ro 
8 ad iP na Wawa HHO dae sea en Eee ie ltugieccusty 
: vane eee io ou er i “ah eee: Soe ne Wasi onan 
oo "y OK =! Pata Sy oe eee oe OS a ae oe sa pean, os 
aha ae EAD Ae eke St sv eee 0 PA i ‘Gong . ve 2 
“pry? Seeae aa 00 OS ae eee Son 
SUP! 8 Wee naar lige * 00 MOTE ORinalta ea on isin 
ses yt aes 40 One es 
io eeiyegy PRES? ] * isha UE using ne “Ot en 
Soene =SPa dha ar Poe bla 
Pa aia ig ae Ania : 
SP pisviisciras ons Ooh : 
ae 
lsiivany 


a 
be Butoisuaacine ily cn 
i ete oe ae ae 


i nek 
: 


disp 


a 

i 
ator 
Mee aN 
ay aia: 
side 
sit : 
et 


He 


St 
Pahang 


PG 
me - nh) 
Haig 


oo 
me 
cr sn a 

ar ii tee é 


cre 
na mii e500. ‘Hiei Eo. 
ath ox fas librar inte Prag elit 
Cc coe ee Prhann ane Bata 
nei ae SOT Ra ee ie italia iy Hee eet ee 
Couns oe : aif "h on tein, Rasa Bp ca sbi i Ss gig ‘Stella 
Oud es ie d ik user: (a ‘i ae bs oe matte Bicone Ny recite 
ne : a co ce RAR a He say ce Heinen Sih fee ih cee en *Hlssesecsr ce ale 
ue : ace igi ee Rs aa i gc Fe rau eae —. foie TS ital Ae an ae Se go 
i . FOU ie estes: an ise eat Se eioaag ‘ena hh WUE E Rie ‘Abi baget tt a itary ea ‘eotnistindny Het ae at an he a 
os a ae ‘bai ay emg ee Seu Pare Sica ee ea A eh SP hae : eo ee 
is sree acs ' i oa Senin I Hobday tary cs Sail, os Sa ite oe Sa eam, ‘ile mi 
sgl 2 egy ete outleaa yes ison ice ar or aloes LS inser he Aa beara nike stalttedviar, ee “a lh 
af Serene ele oo bees meet cetbamrcr | ea ‘a ee ee sc BND Baca 
le temaaals oan oe ees Pt ‘eating diy se a ni a HE ai ah el en oe sh ROUTIN: Poa a onlay 
“Rohiatottn ates ‘tee HB al “silage a so ‘mts, iil ea, et Be sate pecan TION: ‘RO pireieance anit “Bala ‘oon Eo lias? So 
He mes erento rs che ay ‘hy et ka owe is cy pelle PLE’ IN othe a Nien Bids di bathing Ca ee ce 
coe pae Deets oan : aera be Hbnpeanan one pos COM: eT I hed mons a a mcte jee “FOU Fs 
rathnigy HE einen ee cane eee oa “ANE Ee ‘etnias eto sia ‘een dy (iene a tion” oy es oe 
Hela Hoy imum TH eepsigy ge ea eg ECTOR EGiade rund sciamemet oe on : complet poe ane “easly rs 
wa oo ea oe ns doe CM: Udy ava ae EMO agate oe pik ac PO eons i a Were ; 
VST sushi sia G YO ot ee = BELA ath cera: ‘ected iene: Pee ori er I at rsa. shanty tia. yo! an) no apt oe iy a 
: “QO es ee ean VeCTO Pn si ‘eu ur. a is ee 
a: wR RITING Rabid Wi date Heiberg as sa ee en ft Poh Fi too, OF aah Sng - gy -use™ ein CR oe a 
ae ee ‘ ne een sc is , e-sW i in SEU aM ao eu lon Eero’ Fi sie Aca oes ae = ca et AD sean ‘6 me 
cays ub ne 1 Ww} 2g i Sette ee Ra iat ea sti Ban a “ere 
Hasta uti inca ‘leh GY “own ‘ Cele ede id. oe Eo act oo Or oa oe a 
8 st eur you Fe He aig, Ian " ‘ead Doel Eee hel ee iY 2 ie eb taate neg 1p = : 
i rite i Pe enon anes ee Poul ick hy a Sag eg i ae coed ta ~ ke sce! a soa re — 
oe cass HEY aS aie ere i ol g 1g SETS cg tel pe i te Soe £6 sata os ae 
Opecae eSsary - isk and dee: Ps Eagcunnacs ask 2 res eOee 
ae Be: Os a) eC eS re ett aaa as ce as fe: suete o oa si ie a n Hs ce 
PES ease. Ohmi he task Coal agent “bere i ae S Poe A Ae ak ie Lee 
i ito ee om 8 ee nee a, ae eth aa “le ia a oe ia me 
me f fem ir i His neha sie u ai} ile ietipeenea ee ; 
ae yi nt nn whe er a "YOU = s on ‘0 i iC ee 
a es : Pym meni cant re rit 1h “yo hans BBE oninas 
build: th: tion.:wl a wae Pcie omnes 
‘ LI ane eR ne Sin i eae ck 2 oe nh 
RI oe ae Lor si routin oe 
Se oe bs eti ty pet ae, 
own. 2) i -¢ Eaton 
Dy iid caret Metisse 
renee oe oe 
re a 
‘ 


“po 
é 
d ie 
a rine 


ne rouba 


Bad ach 


aN 
a 


Mere 
Soe es 
0 

3 


a 


ay 


Supplies 


ss e Eg eon 


Res 


ga 


ioe 
: 8 
si Hoo Ly ee 
eelaonr i tb qi =e i 
“ih al ast. on ‘ac 

“enti ih 
Yt = 248 

wa 


o pte ee 
Pp By 


DOR ane ta “eine find 
ea ot ate Pe 
i gee ick fap: re 
vik Se ey £! 
“Big na 


vein 


: 
ie 
ily : 
gt oe 
cn cs imiiinees a ve 
we alte ae 
thie iar aes ee cae 
ah exec 2 a a i iat) 
aoe re ya! ee Pa ne a ea 2 
- EY ne sh ee : 
fiscocntnbcche “then 3 ey wade ha ed 
STR, al be _ be aa rt te hace renee ne : 
oa er : an ee der pis is eee 8 ei a 
pct Oana gee tl ora Si pa ke ) “= Pale oo NOG Ga bam 8 oe i 
wi, it Bb eee Beet an, ‘ee Nini iiiana ascent Ain 
fore. ius ses . re ied 8 ae HS Sa 7 
oe ae Sot lies "Seman ig a cee oe igh 
ie pete aM ees ig ae corer ru Cok atl ee 
rien tact ie eh Hanh aa pa Racin i iPektiioanianie ee oh 
oes nie he TE eae a eee eens seus HaHa 
to ae Hee ACS rae Oo lan bieehaianae 
ran Hai oon ON ont | hea oa, ‘Sanat, " 
ne elaen ah eae a oe ee ose 
om oo i sa ncaa a ee Es oe : 
ii a Shey = seen i : era 
i B “Sabian A “aa RyHien CEG ailing Melisa dicen ot “ ia an es 4 
hee ig Alas nals esq HER ta, Rie ‘Rebunaot aah MOD. irae Rahs auch Pe fae anon syne te aces 
He ah haa al a seri : ER Vv: tS Bae EA yy eee noe Sin see thee Sih y ra te oe 
hans Nba ieee — sa cat i OD A PRaiianane HeNeoramatienes ee Hopi ein a end cana snes 
OVERLA! aha ‘SUP me sie aman ele pete ee Wall nag mo de Bs i pote 
a) Sa ie DE PE zn RVI 2 - EE oe : a “si rm 6 ry: ‘sor C ‘li 
“OVER baad st on ees eee tll supe eit 
ea ©} BRL D. ca fon mal utter es Ry eee a han . 
EO iantiiamons Pier Lanna Bes Mouraaa i . ye , ver. een nae 
uly Pb nant sued etl i iattiaggeat Oo Sasiuieegs Se sister ove ee 
on “ehh i i Sec nee D8 ee as 
ee Chee a ah i a — belde 
s POSsSsit i ae 
EN ena 
Ce 


RNa ob mh aie 
ia i “b 
obeun ted” 
i a oe bea “pb eno htt 

a HO aga Shen at 

si mn ti ne at ke Sm 

Str. BiG eatin 

ie Re 
ap 


Git 
oT 
lids 


fe ir the: 
letion routine fo 

‘completion r 

“~e ‘The comp! 


ed Em coe : 
ae “SSthateaaig Hage 
ss * i a a jes: Hehnorbrage 
Hrd Mag - 
poh he se librar a 
ee ot 
ne “the 


: 
bas oe 
‘ (salortiaa ge 
| Dotan aid aca enn te pop a 
ae rare 20 it ap a 
tO O88 Sen mauergea etbsntiie ee ae bes 
sn om a ee eis 
oat SU ORacy age iit 
me iy a oe oh share vee HR ae 
ey nosis Stn ne EMD aeons - eaten 
no ao oe ie Mannan nee ois donceaged 
i Reet s Anima Bg lly (hong (Dehetre gcc 
i mu oan ts ea “katt Seca sii 
eg eatin ee es 2 Palas Sete 
Phil erage Per ae 2 i aca ate a 
Sealdootisietinng eo a 
i eee si coming 


PMs ana 
Pace ne whe e (00, ; 
“shin in Reet vig wheat is sh shtliaey 
f dee ~ tober d oak EE oo er aya acai a 
Pg an musi 8 e 1 ined ae ce nab Stas fags 
Library cee a ef he i a RUINS Lena dishist ae a, 
@! Suoerocne Tiger at Cine 
RAEI tiie aie “si Niog ogy “Ay ieee 77 Wie Ae nee Hachette 
Utactiigiie, el Des Bae ata SMEs ae Ss ‘sh a1 ib, ust tr nt Ei atl aagtee ceotadse 
e tor. ee capital Mea be Herta gh Soe S. natant 1 Te oe te thir ee ae 
ee uence a oe bem ved Ss sea Thi a ode f PR edge Hecate hietdne ME magne age ‘tiga? 
Ts, ata rQ gp ey ‘dbs te, fee wa Se Pati owed gine, Fratse & i si Le five ‘Te ats a Weoeraa REND adeno a HEEB 
rac Me ec ett oe ar. og hia Lowe ne or oe age Preise fo REND scene 9 atv 
oe ei ig so tba, cease at verla A eee Om liowine a ha biniesegaone ee ae BO oa iy a 
Act ogee fee Ortega cit a nae oe og e qe one ihe Boe Botella se sata Sen 
ca eae eta ie level of ove heey. Sacra nce one wa Ae e SieG 
2 Ee irk pe ne 4 i Ritossa Fee * Erde vata Pian cee PR ine ater 8 aati 
oe a ° Ng: ee Je Ve TL aKa tiee watts cote Bsiynaieee 2 ee ‘ 
Meese x in 1 Le: vie Aoi eae PE aie ei re oe a rb a 
; ep ee how Yue on PP dante, SAP aay ee {ihisketets Pax boy DASE eke MO caida 
e ee OT: our ee Pegpscee eng me eae Honig teed 
oe Shae sie es} ot s Seg dnisngdgt She EEG tung “ 
ee “oOPigure 8 reece eer ran he 
ia itp at Sf itig! tyes ise fite , ee 0. : Bsa agten ge “ss 
Fasc ie, ee a 
Pecan aa site wi Ae Gay Mae 
Se is sg 
Lak een 


a ee 
osetia sos 

sta sy ee 

288 Wy 

mh 

OF ai Gemoertaonee 

Seite. oon gg 

Riicmiiedaa ae 


a 


; en aa “ean: ey 
juilder © (ETB). 
‘gen ‘Fas tree copa ‘ sk “Con Bul ild 
eg any ‘the: iret 
“Although > 


ee 
onic 
3 a 


sont gira 
aoe 
Ba 


esgic? ponte 
a ae EC wie th 
koto: 
: sige nk : 
me 
ae boggy, 


Vaid. 
ota ta 
ee plaid: 
NE efi ta scare plats: 
ee CAE NRe EO. Cae See 
cot San eather tine fee ‘ete 
foe ag a ibr. ari és: pees Secon oe ‘Se oe i sea Bae 
a geas Lenn as iene Hee cat ang Ter ogo wena MAR ety A MR 
sor-mod eu ohare al ona past Zaaaedha 
_ Supervisor-mode. oe braries, Sr 
Lote 2 Sipe or=mod: e libraries. 
We aad oh Sa if 2ryiso rrmode: | Fug 
Feng ti he Nah TD RE BEE ay i BRUTE aa Soa 
 supervisor—m 
cigteg vee tk SUD EE: 
a Mfg wine 


8-21 


agg ORM eg 


yy PRET PRE gE 
Cs ‘ 


sy 5 
“ 


ay 8 GGG A AN Gg Be 


ls Dag ty 
Page Coy i 


“SUPER RVISOR- “MODE LIBRARIES (RS 2S ee -PLUS ONLY)” 


Ih ssneenge tpt Map meng pn on : es Bag “gg ‘dian “eh ate 


age 
ra an 
paige 


“if 
ea tae (Bey, 
Pe ce 


e fs, ie, 


Ppt faa 


ha Eig 
- 
int duge! 


aa 
sage 
ae Late 
ieee a Pa gs 
. Cs : oa 
7 Necag ine 4 lags 
Pati et Fiy Miye na mt rh . ee om 
A Bagg Bee C8 bg eres HP Riget 
eo oe 


ms 
hag. 


i 


pre: i 
oo ee soe aap bar ee 
eg te Mita . Pages, Ser ic BB, Me A, age ae Pan ase a 


Se ey 
: a 
on 


‘ et 
Se Be be 
the ae ee pr trcr ec bing bye Aaa ay 


8-22 


ess 
nae 


aur 2 
esa 

ae 

-eagiag 

: Sapa aj _ ; : i ; : ; wg Hoy 28 yp! ag a 
me a gh lige aca & Ss iy ite apa igs si oy (pe ates tg 
cae ies i i : sy : fe i 


ask 16 a task mat shares: 
‘ie : ‘i vo ha lg i 
Nahe 


—W 


on "i s 


ra 


‘ikon ig 


34 a st ss tk 
Ha gain ht oy aa 
wis — Sa task vou a des 
‘ ee tigen a ele : 


MU a 


is ay, a 
se ro 


ake 
task; 
tas 


$ 


code. .to 


onan, Ss ue 4 : eT es, 


task's. imag Soe divides 


ao 
Ra 
un 


: 

us ‘Sig 
E r t 

se. pro 


: 

ate eee ult ro task othe 
Pte ad Baie hey fob ena t * Re 
es p. oe ca : q 


a mii 


ifs, mein 


cae 
$k 


Ua a ct 
=< 


iat ae 
Hs ae 


io 


’ > 8 : es iw! ‘i - 


ther | che, Send: era n os the ead/write portion. of the..task 
ns” memory- “resident ‘overlays, Gee ‘allocates two window blocks in 
‘Enechesd ae: ‘of the task. When the task” is installed, the INSTALL 


Processor will initialize these window blocks as follows: 


"window, block.0 describes the range of virtual addresses (the 
“window). for the read/write portion of. the task. This region 
always. contains the ‘task's' header. 


9-1 


MULTIUSER TASKS 


@ Window block 1 describes the range of virtual addresses for 
the read-only portion. 
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CHAPTER 10 


SWITCHES 


You use switches and options to control the construction of your task 
image. This chapter provides detailed reference information on all 
the TKB switches. Chapter 11 describes the TKB options. 


10.1 SWITCHES 
The syntax for a file specification, as given in Chapter 1, is: 
dev: [group,member] filename.type;version/swl/sw2.../swn 


Optionally, you can conclude a file specification with one or more 
switches (swl,sw2,...swn). When you do not specify a switch, the Task 
Builder establishes a default setting for it. 


You designate a switch by a 2- to 4-character code preceded by a 
slash (/). If you precede the 2- to 4-character code with a minus 
sign (-) or the letters NO, TKB negates the function of the two 
characters. For example, TKB recognizes the following settings for 
the switch CP (checkpointable): 


/CP The task is checkpointable. 
/-CP The task is not checkpointable. 
/NOCP The task is not checkpointable. 


In some cases, two particular switches cannot both be used in a file 
specification. When such a conflict occurs, TKB selects the 
overriding switch according to the following table: 


Switch Switch Overriding Switch 
/AC (Ancillary /PR (Privileged) JAC 
Control Processor) 
7EA (Extended 7EP (Floating /EP 
Arithmetic Element) Point Processor) 
/CC (Concatenated /LB (Library file) /LB 


object file) 
For example: 


MCR>TKB IMG5=IN6, IN5/LB/CC 


4 . 7 Pa awinAk-=t wewaFfayvan ao ~ AAm= A pe 3 we Fae _ as 
the file for undefined global references. It does not include in 


task image all of the modules in IN5. 


TKB assumes that the input file IN5 is a library file. It searches 
Lh 
c 
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SWITCHES 


The switches that TKB recognizes are given in 


Table 


descriptions of each switch, 


10-1. Sections 10.1.1 through 


alphabetical order in 
10.1.30 give detailed 


in alphabetical order, including: 


e The switch format 
e The file(s) to which the switch can be applied 
e A description of the effect of the switch on the Task Builder 
e The default assumption made if the switch is not present 
Table 10-1 
Task Builder Switches 
Applies 
Format Meaning to File Default 
/AC([:nj}) Task is an ancillary control pro- ~TSK /~-AC 
cessor. 
/AL Task can be checkpointed to space -TSK /~AL 
allocated in the task image file. 
{Cc Input file consists of concatenated -OBJ /CC 
object modules. 
/CM Memory-resident overlays are aligned -TSK /-CM 
on 256-word physical boundaries. 
{CO Causes TKB to build a ~TSK /CO 
shared common. -STB 
/CP Task is checkpointable. -TSK /-CP 
/CR A global cross-reference listing »MAP /-CR 
is appended to the memory allocation 
file. 
/DA Task contains a debugging aid. -TSK, /-DA 
- OBJ 
/DL Specified library file is a re- -OLB /-DL 
placement for the system object 
module library. 
/EA Task uses extended arithmetic »TSK /-EA 
element. 
/EL Specifies library size according -TSK /-EL 
to partition size. 
/EP Task uses the Floating Point «TSK 


Processor. 


(continued on next page) 
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Table 10-1 (Cont.) 
Task Builder Switches 


a 


Applies 
Format Meaning to File Default 
Ge a te 
/EU All co-tree overlay segments are ~TSK /-FU 
searched for matching definition or 
reference when modules from the de- 
fault object module library are 
being processed. 
/HD Task image includes a header. -TSK, /HD 
-oTB 


{IP Allows TKB to inform INS that the -TSK /-1IP 
task purposely overmaps the 
I/O page. 

/LB Input file is a library file. - OLB /-LB 

/ul Informs TKB to build a - TSK /-Ul1 
shared library. -STB 

/MA Map file includes information -MAP, /MA or /-Mal 
from the file. -OBJ 

/MM System on which the task is to «TSK /MM or /-MM2 


run has memory management. 


/MP Input file contains an overlay ~ODL /-MP 
description. 


/NM Tells TKB to inhibit two -TSK /-NM 
diagnostic messages. 
/PI Task is position independent. .TSK, /-PI 
~STB 
/ PM Postmortem Dump is requested. ~TSK /-PM 
/PR[in] Task has privileged access rights. . TSK /-PR 
/RO Memory-resident overlay operator .TSK /RO 


(!) is enabled. 

/SE Messages can be directed to the -TSK /SE 
task by means of the Executive 
SEND directive. 


1. The default is /MA for an input file, and /-MA for system library 
and resident library .STB files. 


2. The default for the memory management switch is /MM if the host 
system has memory managment hardware, and /-MM if the host system does 


not have memory management hardware. 


(continued on next page) 
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Table 10-1 (Cont.) 
Task Builder Switches 


Sh a tn es 


Applies 

Format Meaning to File Default 

/SG Allocates task program sections -TSK /-SG 
alphabetically by access code (RW 
followed by RO). 

/SH Short memory allocation file is -MAP /SH 
requested. 

/SL Task is slaved to an initiating »TSK /-SL 
task. 

/SP Spool map output. »MAP /SP 

/SQ Allocates task program sections -TSK /-SQ 
in input order by access code. 

/S8S Selective search for global OBJ /-SS 
symbols. 

/TR Task is to be traced. -TSK /-TR 

/WI Memory allocation file is printed .»MAP /WI 


at a width of 132 characters. 


- RSX-11M-PLUS only switch. 
to have. an external header. 


/XT[:n} TKB exits after n diagnostic. -TSK 


“3. ‘The: “default. is ultimately. determined. by othe SHR, ‘switch’ 
INSTALL. ‘command, | which overrides ‘the TKB setting. except for. fe eee. 
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File 


SWITCHES 


AC 


1 /AC[{:n] -- Ancillary Control Processor 


Task image 


Syntax 


file.TSK/AC:0=file.OBJ 
or 

file.TSK/AC:4=file.OBJ 
or 


file.TSK/AC:5=file.OBJ 


Description 


The /AC switch informs TKB that your task is an ancillary control 
processor; that is, it is a privileged task that extends certain 
Executive functions. For example, the system task Fll1ACP is an 
ancillary control processor that receives and processes FILES-11 
related input and output requests on behalf of the Executive. 


Effect 


This switch also informs TKB that your task is privileged. TKB 
sets the AC attribute flag and the privileged attribute flag in 
your task's label block flag word. 


The value of n is an octal number that specifies the first kT-1ll 
Active Page Register (APR) that you want the Executive to use to 
map your task's image when your task is running in user mode. 
Legal values are 0, 4, and 5. If you do not specify n, the Task 
Builder assumes a value of 5. 


If you do not explicitly specify that your task is to run on a 
mapped system (through the /MM switch) and it is not otherwise 
implied (TKB is not running in a system with KT-11 hardware), TKB 
merely tests the value of n for validity, but otherwise ignores 
Ls 


Default 


/-AC 


NOTE 


You should not use /AC and /PR on the 
same command line. 
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AL 


10.1.2 /AL -- Allocate Checkpoint Space 
File 

Task image 
Syntax 

file. TSK/AL=file.0BJ 


Description 


The /AL switch informs TKB that your task is checkpointable. 
system will checkpoint it to a space in your task's image file. 
However, the system uses the system checkpoint file first if you 


specified dynamic checkpointing. 


Effect 


As well as making your task checkpointable, this 


TKB to allocate additional space 
contain the checkpointed task image. 


Default 


/-AL 


NOTES 


switch directs 
your task image file to 


Do not use /CP in the same command 


in which you use /AL. 


Also, the /AL switch should not be 
with the /-HD switch to build tasks. 


Examples of tasks that 


switch are: the Executive, 


drivers, and commons. 
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CC 


10.1.3 /CC -- Concatenated Object Modules 
File 
Input 
Syntax 
file. ?SK=file.OBJ/-CC 
Description 
/CC controls the way TKB extracts modules from your input file. 
Effect 
By default, TKB includes in your task's image all the modules of 
your input file. If you negate this switch (as in the Syntax 
section above), TKB includes only the first module of your input 
file. 
Default 


{CC 


SWITCHES 


CM 


10.1.4 /CM -- Compatibility Mode Overlay Structure 


File 
Task image 

Syntax 
file.TSK/CM=file.OBJ 

Description 
/CM causes the Task Builder to build your task in compatibility 
mode. 

Effect 
TKB aligns memory-resident overlay segments on 256-word 
boundaries for compatibility with other implementations of the 
mapping directives. 

Default 


/-CM 
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co 


10.1.5 /CO -- Build a Common Block Shared Region 

File 
Task image 
-STB file 

Syntax 
file.TSK/CO=file.OBS 

or 

,,file.STB/CO=file.OBJ 

Description 
The /CO switch informs TKB that a shared common is being built. 
If you build a shared common, you should use the /CO switch and 
the /-HD switch. 
If you use the /-PI switch for an absolute shared common, all the 
program sections in the common are marked absolute. Using the 
/-PI/-HD switches without the /CO switch causes TKB to build a 
shared library. 
If you use the /PI switch for a relocatable shared common, all 
program sections in the common are marked relocatable. 
In either case, the .STB file contains all the program section 
names, attributes, length, and symbols. TKB links common blocks 
by means of program sections. Therefore, the .STB file of a 
shared region built with the /CO switch contains all defined 
program sections. 
Using the /PI/-HD switches without the /CO switch causes TKB to 
build a shared common. 
The /CO switch does not have a /-CO form. 

Effect 
This switch causes TKB_ to include all program section 
declarations in the .STB file. 

Defaults 


/CO 
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CP 


10.1.6 /CP -- Checkpointable 


File 
Task image 

Syntax 
file.TSK/CP=file.OBJ 

Description 
/CP causes TKB to mark your task as checkpointable. The system 
will checkpoint it to space that you have allocated in the system 
checkpoint file on the system disk. This switch assumes that you 
have allocated the checkpoint space through the MCR command ACS. 
(Refer to the RSX-11M/M-PLUS MCR Operations Manual.) 

Effect 
The system writes your task to the system checkpoint file on 
secondary storage when its physical memory is required by a task 
of higher priority. 

Default 


/-CP 
NOTE 


Using /AL also makes your task 
checkpointable. 
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CR 


10.1.7 /CR -- Cross-Reference 


File 
Memory allocation (map) 

Syntax 
file.TSK,file.MAP/CR=file.OBJ 

Description 
The /CR switch directs TKB to add a cross-reference listing to 
the map file of your task. 

Effect 
TKB creates a special work file (file.CRF) that contains segment, 
module, and global symbol information. The Task Builder then 
calls the Cross-Reference Processor (CRF) to process the file. 
CRF creates a cross-reference listing from the information 
contained in the file, and then deletes file.CRF. (Refer to the 
RSX-11 Utilities Manual for more information on CRF.) 
The Example section below describes the cross-reference listing 
and its contents. 

NOTE 
For this switch to be effective, CRF 
must be installed in your system. 

Default 
/-CR 

Example 
Example 10-1 shows a cross-reference listing for task OVR. The 
numbered items in the notes correspond to the numbers in Example 
10-1. 
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Example 10-1 Cross-Reference Listing for OVR.TSK 


CREF CREATED BY TKB ON 27-JUL-82 AT 09:46 PAGE 1 ° 

GLOBAL CROSS REFERENCE CREF vol 

SYMBOL VALUE REFERENCES... 

AADD 020000-R * AADD @ CALC 

ADDEXI 020060-R * AADD 

ARGBLK 001340-R CALC # MAIN 

BUFF 001366-R # MAIN OUTPUT 

CALC 003270-R * CALC @ MAIN 

DIFR 001360-R CALC # MAIN e 

DIVEXI 020062-R * DIVV 

DIVR 001364-R CALC # MAIN 

DIVV 020000-R @ CALC * DIVV 

I 001350-R INPUT # MAIN 

IE.EOF 177766 INPUT # QIOSYM 

INITL 005664-R # INITL * MAIN 

INPUT 003364-R * INPUT @ MAIN 

IOSB 001334-R INPUT # MAIN 

CREF CREATED BY TKB ON 27-JUL-82 AT 09:46 PAGE 2 

SEGMENT CROSS REFERENCE CREF vol 

SEGMENT NAME RESIDENT MODULES 

AADD AADD 

CALC CALC 

DIVV DIVV 

INPUT ARITH CATB INPUT QIOSYM SAVRG © 

LIBROT INITL SAVAL 

MAIN ALERR AUTO MAIN OVCTR OVDAT OVRES SAVR1 
VCTDF 

MULL MULL 

OUTPUT ARITH CATB CBTA CDDMG C5TA DARITH EDDAT 
EDTMG OUTPUT QIOSYM SAVRG 

SUBB SUBB 


NOTES 


@ The cross-reference page header gives the name of the memory 
allocation file, the originating task (TKB), the date and 
time the memory allocation file was created, and the 
cross-reference page number. 


@ The cross-reference list contains an alphabetic listing of 
each global symbol along with its value and the name of each 
referencing module. When a symbol is defined in several 
segments within an overlay structure, the last defined value 
is printed. Similarly, if a module is loaded in several 
segments within the structure, the module name is displayed 
more than once within each entry. 
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CR (Cont.) 


The suffix -R appears next to the value if the symbol is 
relocatable. 


Prefix symbols accompanying each module name define the type 
of reference as follows: 


Prefix Symbol 


blank 


Reference Type 


Module contains a reference that is 
resolved in the same segment or in a 
segment toward the root. 


Module contains a reference that is 
resolved directly in a segment away from 
the root or in a co-tree. 


Module contains a reference that is 
resolved through an autoload vector. 


Module contains a nonautoloadable 
definition. 


Module contains an autoloadable definition. 


The segment cross-reference lists the name of each overlay 


segment 


and 


the modules that compose it. If the task is a 


single-segment task, this section does not appear. 
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DA 


10.1.8 /DA -- Debugging Aid 
File 
Task image or input 
Syntax 
file.TSK/DA=file.OBJ 
or 
file.TSK=file.OBJ,file.OBJ/DA 
Description 


/DA causes TKB to include a debugging aid in your task. The 
debugging aid controls the task's execution. 


Effect 


If you apply this switch to your task image file, TKB includes 
he system debuggi aid LBO: i 
the /DA 


TKB passes control to the debugging program when you or _ the 
system starts task execution. 


If you apply this switch to one of your input files, TKB assumes 
that the file is a debugging aid that you have written. Such 
debugging programs can trace a task, printing out relevant 
debugging information, or monitor the task's performance for 
analysis. The default file type for the debugging aid is .OBJ. 


In either case, /DA has the following effects on your task image: 


e The transfer address of the debugging aid overrides the 
task transfer address. 


e TKB initializes the header of your task so that, on 
initial task load, registers RO through R4 contain the 
following values: 

RO - Transfer address of task. 

Rl - Task name in Radix-50 format {word #1). 

R2 - Task name (word #2). 

R3 - The first three of six RAD50 characters representing 
the version of your task. TKB derives the version 
from the first .IDENT directive it encounters in your 
task. If no .IDENT directive is in your task, this 


value is Ol. 


R4 - The second three RAD50 characters representing the 
version of your task. 


Default 


/-DA 
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DL 


10.1.9 /DL -- Default Library 


File 
Input 

Syntax 
file. TSK=file.OBJ,file.OLB/DL 

Description 
This switch causes the input file to be a replacement for the 
system object module library. The default file type for the 
input file is .OBJ. 

Effect 


The library file you have specified replaces the file 
LBO:[1,1]SYSLIB.OLB as the library file that the Task Builder 
searches to resolve undefined global references. The default 
device for the replacement file is SY0:. TKB refers to it only 
when undefined symbols remain after it has processed all the 
files you have specified. You can apply the /DL switch to only 
one input file. 


Default 


/-DL 
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EA 


10.1.10 /EA -- Extended Arithmetic Element 
File 
Task image 
Syntax 
file.TSK/EA=file.OBJ 
Description 


7EA informs TKB that your task uses the KEIlI1-A Extended 
Arithmetic Element. . 


Effect 


TKB allocates three words in your task's header for saving the 
state of the extended arithmetic element. 


Default 


/-EA 
NOTE 


You should not use /EA and /FP on the 
same command line. 
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10.1.11 /EL -- Extend Library 
File 

Task image 
Syntax 

file. TSK/LI/-HD/EL=file.OBJ 


Description 


/EL places the upper address 


limit determined by 


EL 


PAR 


option in the library's label block, though the actual size of 
This switch is useful when you build 


the library may be smaller. 
vectored libraries such 
changes. 


Effect 


This switch specifies the maximum possible size for 
according to the size specified in the PAR option. 


as 


RMS, 


to size 


library 
The switch 


specifies a larger library virtual address range than is actually 
present in the library to allow RMS to map its vectored library 


segments. 
Default 


/-EL 
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10.1.12 /FP -- Floating Point 
File 
Task image 
Syntax 
file. TSK/FP=file.OBJ 
Description 
/FP informs TKB that your task uses the Floating Point Processor. 
Effect 


TKB allocates 25 words in your task's header for saving the state 
of the Floating Point Processor. 


Default 


NOTES 


1. You should not use /FP and /EA on 
the same command line. 


2. The /FP switch allocates space in 
the task header to save the floating 
point status if your task is context 
switched, Therefore, in an RSX-11M 
system, if a task that uses the 
Floating Point Processor is built 
without the /FP switch, the task 
will run correctly until a second 
task that uses the Floating Point 
Processor is run. Then both tasks 
will either crash or produce 
incorrect results. For information 
on changing the Task Builder's 
defaults, refer to Appendix F. 
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10.11.13 /FU -- Full Search 


FU 


File 
Task image 

Syntax 
file. TSK/FU=file.ODL/MP 

Description 
This switch controls the Task Builder's search for undefined 
symbols when it is processing modules from the default library. 

Effect 
When TKB processes modules from the default object module 
library, and it encounters undefined symbols within those 
modules, it normally limits its search for definitions to the 
root of the main tree and to the current tree. Thus, unintended 
global references between co-tree overlay segments are 
eliminated. When the /FU switch is appended to the task image 
file of an overlaid task, TKB searches all co-tree segments for a 
matching definition or reference. See Sections 3.2.2 and 3.2.3 
in Chapter 3 for more details. 

Default 


/-FU 
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10.1.14 /HD -- Header 


File 
Task image or symbol definition 
Syntax 
file.TSK/-HD,,file.STB=file.OBJ 
or 
file.TSK,,file.STB/-HD=file.OBJ 
Description 
The /-HD form of this switch directs TKB to exclude a header from 
your task image. 
Effect 
TKB does not construct a header in your task image. You use the 
negated form of this switch when you are building commons, 
resident libraries, and loadable drivers. 
Default 


/HD 
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10.1.16 /IP -- Task Maps I/O Page 


File 
Task image 

Syntax 
file.TSK/PR/-IP=file.OBJ 

Description 
You use the /-IP switch to inform TKB that the task is purposely 
over 12K and does not need to be mapped to the I/O page. 

Effect 
TKB sets a bit in the task's label block that informs INSTALL 
(INS) that the task intentionally does not map the I/O page. 
When this bit is set, INS does not display an error message when 
it detects that the privileged task extends into APR 7. 

Default 


/IP 
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LB 


10.1.17 /LB -- Library File 


File 
Input 
Syntax 
file.TSkK=file.OBJ,file.OLB/LB 
or 
file.TSK=file.OBJ,file.OLB/LB:mod-1:mod-2...:mod-8 
Description 
The file to which this switch is attached is an object module 
library file. The Task Builder's interpretation of this switch 
depends upon which of the following forms you use: 
@ Without arguments (the first syntax given above) 
@ With arguments (the second syntax given above) 
The default file type is .OLB. 
Effect 


If you apply this switch without arguments, TKB assumes that your 
input: file is a library file of relocatable object modules. TKB 
searches the file immediately to resolve undefined references in 
any modules preceding the library specification. It also 
extracts from the library, for inclusion in the task image, any 
modules that contain definitions for such references. 


If you apply the switch with arguments, TKB extracts from _ the 
library the modules named as arguments of the switch regardless 
of whether the modules contain definitions for unresolved 
references. 


If you want TKB to search an object module library file both to 
resolve global references and to select named modules for 
inclusion in your task image, you must name the library file 
twice: once, with the modules you want included in your task 
image listed as arguments of the /LB switch; and a second time, 
with the /LB switch and no arguments. For example: 


file.TSK=file.OLB/LB:mod-1:mod-2,file.OLB/LB 
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LB (Cont.) 


The position of the library file within TKB command sequence is 
important. The following rules apply: 


The library file must follow to the right of the input 
file(s) that contain references to be defined in the 
library. For example: 


TKB>file.TSK=infilel.OBJ,1lib.OLB/LB 


The command above illustrates the correct usage of the /LB 
switch; the following command illustrates incorrect usage: 


TKB>file.TSK=lib.OLB/LB,filel.OBJ 


If you are using the Task Builder's multiline input, and 
you specify a given library more than once during the 
command sequence, you must attach the /LB switch to the 
library file each time you specify the library. For 
example: 


>TKB 
TKB>file.TSK=filel.OBJ,file2.0BJ,lib.OLB/LB 
TKB>file3.0BJ,file4.0BJ,lib.OLB/LB 

// 


When you are building an overlay structure, you must 
specify object module libraries for an overlay structure 
within the Overlay Description Language (ODL) file for the 
Structure. To do this, you must use the .FCTR directive to 
specify the library. For example: 


»ROOT CNTRL-LIB-(AFCTR,BFCTR,C) 


AFCTR: -FCTR AO-LIB-(Al1,A2-(A21,A22) ) 

BFCTR: »FCTR BO-LIB-(B1,B2) 

LIB: -FCTR LB: [303,3]LIBOBJ.OLB/LB 
- END 


The technique used in the ODL file above allows you to control 


the 


placement of object module library routines into the 


segments of your overlay structure. (For more information on 
overlaid tasks, see Chapter 3.) 


Defauit 


/-LB 


NOTES 


1. You should not use the /LB switch 
and the /CC switch in the same 
command sequence, 


2. You can use the /SS~ switch in 
conjunction with the /LB switch 
(with or without arguments) to 
perform a selective search for 
global definitions. 
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LI 


10.1.18 /LI -- Build a Library Shared Region 


File 
Task image 
-STB file 

Syntax 
file. TSK/LI=file.oBJ 

or 

,,file.STB/LI=file.OBJ 

Description 
The /LI switch makes TKB build a shared library. However, you 
must use the /-HD switch with the /LI switch to build the shared 
library. The /LI switch does not have a /-LI form. 

Effect 
TKB inciudes only one program section declaration in the .STB 
file. 
If you use the /-PI switch for an absolute library, TKB names the 
program section . ABS, makes the library position dependent, and 
defines all symbols as absolute. Also, if you use the /-PI 
switch without the /LI switch, TKB assumes /LI to be the default. 
If you use the /PI switch for a relocatable library, TKB names 
the program section the same as the root segment of the library. 
TKB forces this name to be the first and only declared program 
section in the library. TKB declares all global symbols in the 
-STB file relative to that program section. Also, if you use the 
/PI switch without the /LI switch, TKB assumes that a shared 
common is to be built (/CO is the default). 

Default 


/-Ll 
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10.1.19 /MA -~- Map Contents of File 

File 
Input or memory allocation 

Syntax 
file.TSK,file.MAP=file.OBJ,file.OBJ/-MA 

or 

file.TSK,file.MAP/MA=file.OBJ 

Description 
TKB is to include information from your input file in the memory 
allocation output file. 

Effect 
If you negate this switch and apply it to an input file, MTKB 
excludes from the map and cross-reference listings all global 
symbols defined or referred to in the file. In addition, TKB 
does not list the file in the “file contents" section of the map. 
If you apply this switch to the map file, TKB includes in the map 
file the names of routines it has added to your task from SYSLIB. 
It also includes in the map file information contained in the 
symbol definition file of any shared region to which the task 
refers. 

Default 


/MA for input files 


/-MA for system library and resident library STB files 
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10.1.20 /MM[{:n] -- Memory Management 
File 

Task image 
Syntax 

file.TSK/MM[:nl=file.OBJ 

or 

file. TSK/-MM[:n]=file.OBJ 

Description 


The /MM switch informs TKB whether the system on which your’ task 
is to run has memory management hardware. Specify n as the 
decimal numbers 28 or 30. 


Effect 


If you use n with the /-MM switch (for an unmapped system), n 
specifies the highest physical address in K-words of the task or 
system being built. If you do not specify n with /-MM, the 
default highest address of the task or system is 28K. 


If you specify n with /MM, n is ignored. 
Default 


When you do not apply /MM or /-MM to your task image file, MTKB 
allocates memory according to the mapping status of the system on 
which your task is being built. The maximum task size for a 
mapped system is always 32K. The default highest address for a 
task or system in an unmapped system is 28K. 


NOTE 
When you use /-MM, TKB does not recognize the 
memory-resident overlay operator(!). TKB checks’ the 


operator for correct syntax, but it does not create any 
resident overlay segments. 
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10.1.21 /MP -- Overlay Description 


File 
Input 
Syntax 
file.TSK=file.ODL/MP 
Description 
The /MP switch specifies that the input file is an 
Description Language (ODL) file. 
Effect 
TKB receives all the input file specifications from this 
It allocates virtual address space as directed by the overlay 
description. If you use the Task Builder's multiline 
format (see Section 1.3), TKB requests option information at the 
console terminal by displaying: 
ENTER OPTIONS:. 
NOTES 
1. If you use the multiline command 
format when you specify an ODL file, 
TKB automatically prompts for option 
input. Therefore, you must not use 
the single slash (/) to direct TKB 
to switch to option input mode when 
you have specified /MP on your input 
file. 
2. When you specify /MP on the input 
file for your task, it must be the 
only input file that you _ specify. 
The default file type is .ODL. 
Default 


/-MP 
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10.1.23 /NM -- No Diagnostic Messages 
File 
Task image 
Syntax 
file.TSK/NM=file.OBJ 
Description 
The /NM switch controls the printing of diagnostic messages. 
Effect 
This switch eliminates two messages: 
n Undefined symbols segment seg-name 
and 
Module module-name multiply defines P-section p-sect-name 
Default 


/-NM 
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SWITCHES 


Pi 


24 /PI -- Position Independent 


Task image or symbol definition 


Syntax 


file.TSK/PI=file.oOBJ 
or 


file.TSK,,file.STB/PI=file.OBJ 


Description 


/PI informs TKB that the task's shared region contains only 
position-independent code or data. Use this switch with /-HD and 
either /CO or /LI. 


Effect 


TKB sets the position-independent code (PIC) attribute flag in 
the label block flag word of the shared region. 


Be aware that if you specify /PI without using the /CO or /LI 
switches, TKB builds a shared common (/CO default). Also, if you 
specify /-PI without using the /CO or /LI switch, TKB builds a 
shared library (/LI default). 


Default 


/-PI 
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PM 


10.1.25 /PM -- Postmortem Dump 
File 

Task image 
Syntax 

file.TSK/PM=file.OBJ 
Description 


If you use /PM and your task terminates abnormally, the system 
automatically lists the contents of the memory image. 


Effect 


TKB sets the Postmortem Dump flag in your task's label flag word. 
NOTES 


1. If your task issues an ABRTS (abort 
task) directive, the system will not 
dump the task image even though TKB 
has set the Postmortem Dump flag in 
your task's label flag word. In 
this case, the system assumes that a 
Postmortem Dump is not necessary 
since you know why your task was 
aborted. 


2. The PMD utility must be installed in 
your system and be able to get into 
physical memory for this switch to 
be effective. 


Default 


/-PM 
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PR 


26 /PR{:n] -- Privileged 


Task image 


file. TSK/PR:4=file.OBJ 
or 


file.TSK/PR:5=file.OBJ 


Description 


The /PR switch informs TKB that your task is privileged with 
respect to memory and device access rights. If you specify PR:0, 
your task does not have access to the I/O page or the Executive. 
However, if you specify PR:4 or PR:5, your task does have access 
to the I/O page and the Executive, in addition to its own 
partition. 


Effect 


TKB sets the Privileged Attribute flag in your task's label block 
flag word. 


The value of n is an octal number that specifies the first Active 
Page register that you want the Executive to use to map your task 
image when your task is running in user mode. Legal values are 
Oo, 4, and 35. If you do not specify one of these values, TKB 
assumes a value of 5. 


If you do not explicitly specify that your task is to run on a 
mapped system, (through the /MM switch) and it is not implied (by 
the presence of KT-1l hardware on the system upon which TKB is 
running), TKB merely tests the value (:n) of the switch for 
validity; otherwise, TKB ignores it. Privileged tasks are 
described in Chapter 9. 


Default 


/-PR 


NOTE 


You should not use /PR and /AC on the 
same command line. 
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RO 


10.1.27 /RO -- Resident Overlay 


File 
Task image 

Syntax 
file. TSK/-RO=file.ODL/MP 

Description 
The Task Builder's recognition of the memory-resident overlay 
operator (!) is enabled. 

Effect 
The memory~resident overlay operator (!), when present in 
overlay description file, indicates to TKB that it is 
construct a task image that contains one or more memory-resident 
overlay segments. If you negate this switch (as in the Syntax 
section above), TKB checks the operator for correct syntactical 
usage, but otherwise ignores it. With the memory-resident 
overlay operator thus disabled, TKB builds a disk-resident 
overlay from the overlay description file. 

Default 


/RO 
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SE 


10.1.28 /SE -- Send 


File 
Task image 

Syntax 
file. TSK/-SE=file.OBJ 

Description 
This switch determines whether messages can be directed to your 
task by means of the Executive Send directive. (Refer to the 
RSX-11M/M-PLUS Executive Reference Manual for information on the 
Send directive) 

Effect 
By default, messages can be directed to your task by means of the 
Executive Send directive. If you negate this switch (as in the 
Syntax section above), the system inhibits the queuing of 
messages to your task. 

Default 


/SE 
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10.1.29 /SG -- Segregate Program Sections 
File 
Task image 
Syntax 
file.TSK/SG=file.OBJ 
Description 


The /SG switch allocates virtual address space to all (RW) 
program sections and then to all read-only (RO) program sections. 


Effect 


The /SG switch gives you control over the ordering of program 
sections. By using the /SG switch, you cause TKB to order 
program sections alphabetically by name within access code (RW 
followed by RO). If you specify the /SQ switch with the /SG 
switch, TKB orders program sections in their input order by 
access code. See the description of the /SQ switch. 


You use the negated switch, /-SG, to make TKB interleave the RW 
and RO program sections. Thus, the combination /-SG/SQ results 
in a task with its program sections allocated in input order and 
its RW and RO sections interleaved. Additionally, you can use 
/-SQ/-SG to make TKB order program sections alphabetically with 
RW and RO sections interleaved. However, /-SG is the default. 


When taskbuilding multiuser: tasks, the 7MU- switch: ‘causes TKB to 
default to /SG. “Mherefore,. to mOnrectly: bhi: read- Peay Eeahre 
you..can use the. /MU: switch. only... — Po ey 

Default 


/-SG 
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SH 


10.1.30 /SH -- Short Map 
File 

Memory allocation (map) 
Syntax 

file. TSK,file.MAP/SH=file.OBJ 
Description 


If you specify /SH, TKB produces the short version of the memory 
allocation file. 


Effect 


TKB does not produce the "file contents" section of the memory 
allocation file. 


Default 
/SH 
Example 
The memory allocation file consists of the following items: 
e Page header 
e Task attributes section 
e Overlay description (if applicable) 
@ Root segment allocation 
e® Tree segment description (if applicable) 
e Undefined references (if applicable) 
e Task Builder statistics 
An example of the memory allocation file (map) is shown in 


Example 10-2. The numbered and lettered items in the notes 
correspond to the numbers and letters in Example 10-2. 


Example 10-2 Memory Allocation File (Map) Example 


OVR.TSK;1 Memory Allocation Map TKB M40.10 Page l je 
15-DEC-82 11:28 

Partition name : GEN @) @) =i 

Identification : 01© 2) 

Task UIC : [303,3]@ © 

Stack limits: 000260 001257 001000 00512.@ 


(continued on next page) 
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SH (Cont.) 


Example 10-2 (Cont.) Memory Allocation File (Map) Example 


Prg xfr address: 001264 @ @® (i 

Total address windows: 1.@ eo 

Task image size : 7488. words 

Task address limits: 000000 035107 ©) 

R-W disk blk limits: 000002 000073 000072 00058. ®) @) 


OVR.TSK Overlay description: 
Base Top Length 


2) 


000000 005033 005034 02588. ROOTM 3] 
005034 021057 014024 06164. MULOV 

005034 021057 014024 06164. ADDOV 

021060 035103 014024 06164. SUBOV 

021060 035107 014030 06168. DIVOV 

OVR.TSK Memory allocation map TKB M40.02 Page 2 

ROOTM 28-DEC-81 09:10 


*** Root segment: ROOTM (a) 


R/W mem limits: 000000 005033 005034 02588. ©) 
Disk blk limits: 000002 000007 000006 00006. ©) 


Memory allocation synopsis: 


Section Title Ident File 

- BLK.: (RW,I,LCL,REL,;CON) 001260 002514 01356. 
001260 000102 00066. ROOTM ol @) ROOTM.OBJ;1 (4) 
001362 000260 00176. PRNOV 01 PRNOV.OBJ;1 
001642 000042 00034. SAVOV 01 SAVOV.OBJ;1 
003774 000002 00002. 

ANS :(RW,D,GBL,REL,OVR) 003774 000002 000002. 
003774 000002 00002. ROOTM 01 ROOTM.OBJ;1 
003774 000002 00002. PRNOV ol PRNOV.OBJ;1 


Global Symbols: 


AADD 004032-R DIVV 004052-R PRINT 001550-R SUBB 004042-R @ 
MULL 004022-R SAVAL 001642-R 


® OOD ®& 
OVR.TSK Memory allocation map TKB M40.02 Page 3 
MULOV 28-DEC-81 09:10 
x** Segment: MULOV 
9 
R/W mem limits: 005034 021057 014024 06164. 
Disk blk limits: 000010 000024 000015 00013. 


(continued on next page) 
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SH (Cont.) 


Memory Allocation File (Map) Example 


Memory allocation synopsis: 


File 


Title 


Ident 


Section 


. BLK.:(RW,1,LCL,REL,CON) 005034 
005034 
021060 


004250 


014024 
014024 
000000 
000002 


06164. 
06164. 
oo0gd. 


naan 


5 
UUUUL. 


MULOV O1 
SSALVC: (RW,D,LCL,REL,CON) 
SSRTS :(RW,1,BGL,REL,OVR) 


Global symbols: 


MULL 021034-R 


**x* Task builder statistics: 

Total work file references: 7156. 
Work file reads: 0.) . 
Work file writes: 0.) 
Size of core pool: 7086. 
Size of work file: 3072. 


@) 

© 

words (27. pages) @ 
words (12. pages) @) 


ELAPSED TIME:00:00:14 


Notes: 


overlay segment name 
time, and version of TKB that created the map. 


MULOV.OBJ;1 


Wi 


The page header shows the name of the task image file and the 
(if applicable), along with the date, 


@ The task attributes section contains the following 
information: 

(@) Task name -- The name specified in the TASK option. lf 
you do not use the TASK option, TKB suppresses this 
field. 

(b) Partition name -- The partition specified in the PAR 
option. If you do not specify a partition, the default 


is partition GEN. 


The task version as 
directive. 
the default is Ol. 


Identification -- 
~ IDENT assembler 
task identification, 


specified 


Task UIC 
If you 
termi nal 


afial 


-- The task UIC as specified in the UIC 
do not specify the UIC, the 
orc. 
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Task priority -- The priority of the task as specified in 
the PRI option. If you do not specify PRI, the default 
is 50, and is not shown on the map. 


Stack limits -- The low and high octal addresses of the 
stack, followed by its length in octal and decimal bytes. 


ODT transfer address ~-- The starting address of the ODT 
debugging aid. If you do not specify the ODT debugging 
aid, this field is suppressed. 


Program transfer address -- The address of the symbol 
specified in the .END directive of the source code of 
your task. If you do not specify a transfer address for 
your task, TKB automatically establishes a tranfer 
address of 000001 for it. MKB also suppresses this field 
in the map if you do not specify a transfer address. 


Task attributes -- These attributes are listed only if 
they differ from the defaults. One or more of the 
following may be displayed: 


AC Ancillary control processor. 


AL Task is checkpointable, and task image file 
contains checkpoint space allocation. 


cP Task is checkpointable, and task image file 
will be checkpointed to system checkpoint file. 


DA Task contains debugging aid. 
EA Task uses KE11-A extended arithmetic element. 
FP Task uses Floating Point Processor. 
~HD Task image does not contain header. 
PI Task contains position-independent code and 
data. 
PM Postmortem Dump requested in the event of 


abnormal task termination. 


PR Task is privileged. 
-SE Messages addressed to the task through the SEND 
directive will be rejected by the Executive. 
SL Task can be slaved. 
TR Task initial PS word has T-bit enabled. 


Total address windows -- The number of window blocks 
allocated to the task. 
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(k) Mapped array -- The amount of physical memory (decimal 
words) allocated through the VSECT option or Mapped Array 
Declaration (GSD type 7, described in Appendix B); 
mapped array is not shown if it does not apply. 


(@) Task extension -- The increment of physical memory 
(decimal words) allocated through the EXTTSK or PAR 
option. Without these options, task extension is not 
shown. 


™ Task image size -- The amount of memory (decimal words) 
required to contain your task's code. This number does 
not include physical memory allocated through the EXTTSK 
option. 


@) Total task size -- The amount of physical memory (decimal 
words) allocated, including mapped array area and task 
extension area. Total task size is not shown in this 
example. 


(@@) Task address limits -- The lowest and highest virtual 
addresses allocated to the task, exclusive of virtual 
addresses allocated to VSECTs and shared regions. 


(pP) Read/write disk block limits -- From left to right: the 
first octal relative disk block number of the task's 
header; the last octal relative disk block number of the 
task image; and the total contiguous disk blocks 
required to accommodate the read/write portion of the 
task image in octal and decimal. 


@) Read-only disk block limits -- From left to right: the 
first octal relative disk block of the multiuser task's 
read-only region; the last octal relative disk block 
number of the read-only region; and the total contiguous 
disk blocks required to accommodate the read-only region 
in octal and decimal. This field appears only when you 
are building a multiuser task. 


The overlay description shows, for each overlay segment in 
the tree structure of an overlaid task, the beginning virtual 
address (the base), the highest virtual address (the top), 
the length of the segment in octal and decimal bytes, and the 
segment name. Indenting is used to illustrate the ascending 
levels in the overlay structure. TKB prints the overlay 
description only when an overlaid task is created. 


The root segment allocation -- This section has the following 
elements: 
(@ Root segment -- The name of the root segment. If your 


task is a single-segment task, the entire task is 
considered to be the root segment. 


(6) Read/write memory limits -- From left to right: the 
beginning virtual address of the root segment (the base); 
the virtual address of the last byte in the segment (the 

top); and the length of the segment in octal and decimal 


bytes. 
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Disk block limits -- From left to right: the first 
relative block number of the beginning of the root 
segment; the last relative block number of the root 
segment; total number of disk blocks in octal; and the 
total number of disk blocks in decimal. 


Memory allocation synopsis -- From left to right: the 
program section name; the program section attributes; 
starting virtual address of the program section: and 
total length of the program section in octal and decimal 
bytes. 


The program section shown as . BLK. in this field is the 
unnamed relocatable program section. Notice in this 
example that there are 636(octal) bytes allocated to it 
(2034 bytes - 1176 bytes = 636 bytes). This allocation 
is the result of calls to routines that reside within the 
unnamed program section in SYSLIB. (For more 
information, see the description of the /MA switch in 
Section 10.1.14.) 


Module contributor -- This field lists the modules that 
have contributed to each program section. In this 
example, the program section ANS was defined in module 
ROOTM, The module version is 01 (as a result of the 


- IDENT assembler directive) and the file name from which 
the module was extracted is ROOTM.OBJ;1. If the program 
section ANS had been defined in more than one module, 
each contributing module and the file from which it was 
extracted would have been listed here. 


NOTE 


The absolute section . ABS. is not shown because 
it appears in every module and always has a 
length of 0. 


The global symbols section lists the global symbols 
defined in the segment. Each symbol is listed along with 
its octal value. A -R is appended to the value if the 
symbol is relocatable. The list is alphabetized in 
columns. 


file contents section (which is composed of the four 


fields listed below) is printed only if you specify /-SH in 
the TKB command sequence. TKB creates this section for each 
segment in an overlay structure. It lists the following 
information: 


) 


® 


Input file -- File name, module name as established by 
the .TITLE assembler directive, and module version as 
established by the .IDENT assembler directive. 


Program section -- Program section name, starting virtual 
address of the program section, ending virtual address of 
the program section, and length in octal and decimal 
bytes. 
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@ Global symbol -- Global symbol names within each program 
section and their octal values. If the segment is 
autoloadable (see Chapter 3), this value is the address 
of an autoload vector. The autoload vector in turn 
contains the actual address of the symbol. 


A -R is appended to the value if the symbol is 
relocatable. 


@ Program section -- The contents of this field is 
described in note g above. 


(k) Undefined References -- This field lists the undefined 
global symbols in the segment. 


@ The tree segment description is printed for every overlay 
segment in an overlay structure. Its contents are the same 
for each overlay segment as the root segment allocation is 
for the root segment. 


@ Task builder statistics lists the following information, 
which can be used to evaluate TKB performance: 


Work file references -- The number of times that MTKB 
accessed data stored in its work file. 


Work file reads -- The number of times that the work file 
device was accessed to read work file data. 


eo © ® 


Work file writes -- The number of times that the work 
file device was accessed to write work file data. : 


Size of pool -- The amount of memory that was available 
for work file data and table storage. 


Size of work file -- The amount of device storage that 
was required to contain the work file. 


Oo ® ®© 


Elapsed time -- The amount of wall-clock time required to 
construct the task image and produce the memory 
allocation (map) file. Elapsed time is measured from the 
completion of option input to the completion of map 
output. This value excludes the time required to process 
the overlay description, parse the list of input file 
names, and create the cross-reference Listing (if 
specified). 


See Appendix F for a more detailed discussion of the work file. 
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10.1.31 /SL -- Slave 
File 

Task image 
Syntax 

file. TSK/SL=file.OBJ 
Description 


This switch directs TKB to mark your task as a slave to an 
initiating task. 


Effect 


TKB attaches the slave attribute to your task. When your task 
successfully executes a Receive Data directive, the system gives 


the UIC and TI: device of the sending task to it. The slave 
task then assumes the identity and privileges of the sending 
task. 


This switch only applies to your task if the system that you are 
using has multiuser protection. (Refer to your system generation 
manual for more information on multiuser protection and _ slave 
tasks.) 

Default 


/-SL 
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10.1.32 /SP -- Spool Map Output 


print 
file after task build. 


SP 


to 


command 


and then has the 


but does not call the 


File 
Memory allocation (map) 

Syntax 
file.TSK,file.MAP/-SP=file.OBJ 

Description 
This switch determines whether TKB calls the 
spool your memory allocation (map) 

Effect 
By default, when you specify a map file 
sequence, TKB creates a map file on device SY0: 
file queued for listing on LPO:. 
If you negate this switch (as shown in the Syntax section above), 
TKB creates the map file on device SYO0: 
print spooler to output it to LPO: 

Default 


/SP 


NOTE 


The PRT task must’ be 


process the request to print the map. 
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10.1.33 /SQ -- Sequential 
File 

Task image 
Syntax 

file. TSK/SQ=file.OBJ 
Description 


This switch causes TKB to construct your task image from the 
program sections you specified, in the order that you input them. 


Effect 


If you use this switch, TKB collects all the references to a 
given program section from your input object modules, groups them 
according to their access code (RW followed by RO) and, within 
these groups, allocates memory for them in the order that you 
input them. However, the /SG switch affects program section 
ordering and can be used with the /SQ switch. See the /SG switch 
for further details. 


Without the /SQ switch, TKB reorders the program sections 
alphabetically. 


You use this switch to satisfy any adjacency requirements’ that 
existing code may have when you are converting it to run under 
RSX-11. Using this feature is otherwise discouraged for the 
following reasons: 


@® Standard library routines (such as FORTRAN I/O handling 
routines and FCS modules from SYSLIB) do not work properly. 


e Sequential allocation can result in errors if you alter the 
order in which modules are linked. 


Alternatively, you can achieve physical adjacency of program 
“sections by selecting names alphabetically to correspond to the 
desired order. 


Default 


/-SQ 
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10.1.34 /SS -- Selective Search 
File 

Input 
Syntax 


file.TSK=file.OBJ,file.STB/SS 
or 
file.TSK=file.OBJ,file.OLB/LB/SS 
Description 


The /SS switch directs TKB to include in its internal symbol 
table only those global symbols for which there is a previously 
undefined reference. 


Effect 


When processing an input file, TKB normally includes in its 
internal symbol table each global symbol it encounters within the 
file whether or not there are references to it. With the /SS 
switch attached to an input file, TKB checks each global symbol 
it encounters within that file against its list of undefined 
references. If TKB finds a match, it includes the symbol in its 
symbol table. 


Default 
/-SS 
Example 
Assume that you are building a task named SEL.TSK. The task is 


composed of input files containing global entry points and 
references (calls) to them as shown in Table 10-2. 


Table 10-2 
Input Files for SEL.TSK 


Input 
File Name Global Definition Global Reference 
INL A 
A 
IN2 B 
Cc 
IN3 Cc 
IN4 A 
B 
¢ 
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File IN2 and IN4 contain global symbols of the same name that 
represent entry points to different routines within their 
respective files. Assume that you want TKB to resolve the 
reference to global symbol A in IN1 to the definition for A in 
IN2. Assume further that you want TKB to resolve the reference 
to global symbol cC in IN3 to the definition for C in IN4. By 
selecting the sequence of the input files properly and applying 
the /SS switch to files IN2 and IN4, TKB resolves the references 
correctly. The following command sequence illustrates the 
correct sequence: 


TKB>SEL.TSK=IN1.0BJ,IN2.OBJ/SS,1N3.O0BJ,IN4.OBJ/SS 


TKB processes input files from left to right; therefore, in 
processing the above command sequence, TKB processes file INI 
first and encounters the reference to symbol A. There is no 
definition for A within INl1; therefore, TKB marks A as undefined 
and moves on to process file IN2. Because the /SS switch is 
attached to IN2, TKB limits its search of IN2 to symbols it has 
previously listed as undefined, in this case, symbol A. TKB 
finds a definition for A and places A in its symbol table. 
Because there are no undefined references to symbols B or C, TKB 
does not place either of these symbols in its symbol table. 


NOTE 


It is important to realize that the /SS 
switch affects only the way the Task 
Builder constructs its internal symbol 
table. The routines for which symbols B 
and C are entry points is included in 
the task image even though there are no 
references to them. 


TKB moves on to IN3. It encounters the references to symbol C. 
Because TKB did not include symbol C from IN2 in its symbol 
table, it cannot resolve the reference to C in IN3. TKB marks 
symbol C as undefined and moves on to IN4. 


When TKB processes IN4, it encounters the definition for cC in 
that file and includes it in the table. Again, since the /SS 
switch is attached to IN4, TKB includes only C in its symbol 
table. 


When TKB has completed its processing of the above command 
sequence, it has constructed a task image composed of all of the 
code from all of the modules, INI through IN4. However, only 
symbols A from IN2 and C from IN4 will appear in its internal 
symbol table, 
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NOTE 


The example above does not’ represent 
good programming practice. It is 
included here to illustrate the effect 
of the /SS switch on TKB during a search 
sequence. 


The /SS switch is particularly valuable when used to limit the 
size of the Task Builder's internal symbol table during the 
building of a privileged task that references the Executive's 
routines and data structures. By specifying the Executive's 
Symbol Definition File (STB) as an input file and applying the SS 
switch to it, TKB includes in its internal symbol table only 
those symbols in the Executive that the task references. An 
example of a TKB command sequence that illustrates this is shown 
below: 


TKB>OUTFILE.TSK/PR:5=INFILE.OBJ,RSX11M.STB/SS 


The above command sequence directs TKB to build a privileged task 
named OUTFILE.TSK from the input file INFILE.OBJ. The 
specification of the Executive's STB file as an input file with 
the SS switch applied to it directs TKB to extract from 
RSX11M.STB only those symbols for which there are references 
within OUTFILE.TSK. 


10-49 


SWITCHES 


TR 


10.1.35 /TR -- Traceable 
File 

Task image 
Syntax 

file. TSK/TR=file.OBJ 
Description 


This switch directs TKB to make your task traceable. 


Effect 


TKB sets the T-bit in the initial PS word of your task. When 


your task is executed, a trace trap occurs when each instruction 
is completed. 


Default 


/-TR 
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10.1.36 /WI -- Wide Listing Format 


File 
Memory allocation (map) 

Syntax 
file. TSK,file.MAP/-WI=file.OBJ 

Description 
This switch controls the width of your map file. 

Effect 
By default, TKB formats a map file 132 columns wide. When you 
negate this switch (as in the Syntax section above), TKB formats 
the map file 80 columns wide. 

Default 


/WI 
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10.1.38 /XT{:n] -- Exit on Diagnostic 
File 

Task image 
Syntax 

file. TSK/xT:4=file.OBJ 
Description 


This switch specifies the number of acceptable errors. More than 
n errors are not acceptable. 


Effect 


TKB exits after encountering n errors. The number of errors can 
be specified as a decimal or octal number, using the convention: 


n. indicates a decimal number (the decimal point must 
be included). 


#n or n indicates an octal number. 
I£ you do not specify n, TKB assumes that n is l. 
Default 


/-XT 
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ll.1 OPTIONS 


Task Builder options provide you with the means to give TKB 
information about the characteristics of your task. 


These options, which are listed in Table ll-1, can be divided into 
seven categories. The identifying abbreviation and a brief 
description of each category are listed below: 


@® contr You use control options to affect TKB execution. 
ABORT is the only member of this category. You can 
direct the Task Builder to abort the task build 
with this option. 


@ ident You use identification options to identify your 
task's characteristics. You can specify the name 
of your task, its priority, user identification 
code, and partition with options in this category. 


@ alloc You use allocation options to modify your task's 
memory allocation, With the options in this 
category, you can change the size of your task's 
stack and program sections, When you write 
Programs in a high-level language, you can change 
the size of your work areas and buffers and declare 
the virtual base address and size of program 
sections. Finally, you can declare the number of 
additional window blocks (if any) that your task 
requires, 


e share You use storage-sharing options to indicate to TKB 
that your task intends to access a shared region. 


e device You use device-specifying options to specify the 
number of units required by your task, and the 
assignment of logical unit numbers to physical 
devices. 


@® alter You use the content-altering options to define a 
global symbol and value, or to introduce patches in 
your task image. 


@ synch You use synchronous’ trap options to define 
synchronous trap vectors, 
¥ Pp 


Some TKB options are of interest to all users of the system; others 
are of interest only to high-level language programmers; and still 
others are of interest only to MACRO-11 programmers. Table 11-1 lists 
all the options alphabetically, and gives a brief description of each. 
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OPTIONS 


Table 11-1 
Task Builder Options 


a 


Option Meaning Interest Category 
J eS oe er ee 
ABORT Directs TKB to terminate a task build H,M contr 
ABSPAT Declares absolute patch values M alter 


for conventional tasks or 
ou ay 


ACTFIL Declares number of files open H alloc 
simultaneously 
ASG Declares device assignment to H,M device 


logical units 


CLSTR Declares a group of shared regions H,M share 
accessed by the task and residing in 
the same virtual address space in 
the task 


COMMON Declare task's intention to access H,M share 
LIBR a memory-resident shared region 
DSPPAT Declares absolute patc ues for. M alter 


conventional tasks or 


EXTSCT Declares extension of a program H,M alloc 
section 
EXTTSK Declares extension of the amount of H,M alloc 


memory owned by a task 


FMTBUF Declares extension of buffer used H alloc 
for processing format strings 
at run time 


GBLDEF Declares a global symbol definition M alter 
GBLINC Includes symbols in the .STB file M alter 
GBLPAT Declares a series of patch values M alter 


relative to a global symbol 
GBLREF Declares a global symbol reference H,M alter 


(continued on next page) 


1. The user interest range is indicated as follows: 


e H indicates options of interest to high-level language (such 
as FORTRAN) programmers. 


e M indicates options of interest to MACRO-11 programmers. 


2. These options are applicable to RSX-11M-PLUS systems only. 
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Table 11-1 (Cont.) 
Task Builder Options 


Option Meaning Interest! Category 


GBLXCL2 Declares global symbols to be H,M alter 
excluded from the .STB file 


LIBR Declares task's intention to access H,M share 
a memory-resident shared region 


MAXBUF Declares an extension to the FORTRAN H alloc 
record buffer 


ODTV Declares the address and size of M synch 
the debugging aid SST vector 


PAR Declares partition name and H,M ident 
dimensions 

PRI Declares priority : H,M ident 

RESCOM Declare task's intention to access H,M share 

RESLIB a memory-resident shared region 


oo 


TASK Declares the name of the task H,M ident 

TSKV Declares the address of the task M synch 
SST vector 

vICc Declares the user identification code H,M ident 


under which the task runs 
UNITS Declares the maximum number of units H,M device 


VSECT Declares the virtual base address and H,M alloc 
size of a program section 


WNDWS Declares the number of additional H,M alloc 
address windows required by the task. 


l. The user interest range is indicated as follows: 


e H indicates options of interest to high-level language (such 
as FORTRAN) programmers. 


e M indicates options of interest to MACRO-11 programmers. 


2. These options are applicable to 


a 
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ABORT 


11.1.1 ABORT -- Abort the Task-Build 


You use the ABORT option when you discover that an earlier error in 
the terminal sequence causes TKB to produce an unusable task image. 


The Task Builder, on recognizing the keyword ABORT, stops accepting 
input and restarts for another task build. 


Syntax 


ABORT=n 


An integer value. The integer is required to satisfy the general 
form of an option; however, the value is ignored in this case. 


Default 


None 


NOTE 


If you type a CTRL/Z at any time, it 
causes TKB to stop accepting input and 
begin building the task. 


The ABORT option is the only correct way 
for you to restart TKB if you discover 
an error and decide you do not want’ the 
Task Builder output. 
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ABSPAT 


11.1.2 ABSPAT -— Absolute Patch 


You use the ABSPAT option to declare a series of object-level patches 
Starting at a specified base address. You may use this option for 
convention ' 


ones See the DSPPAT option. You can 
y up to elg 


pec 
Syntax 
ABSPAT=seg-name:address:vall:val2...:val8 
seg-name 
The l- to 6-character Radix-50 name of the segment. 
address 
The octal address of the first patch. The address can be on a 
byte boundary; however, two bytes are always modified for each 
patch: the addressed byte and the following byte. 
vall 


An octal number in the range of 0 through 177777 to be stored at 
address. 


val2 


An octal number in the range of 0 through 177777 to be stored at 
address+2 


vals 


An octal number in the range of 0 through 177777 to be stored at 
address+16. 


NOTE 
All patches must be within the segment 


address limits or TKB generates the 
following error message: 


TKB-~*DIAG*--Load address out of range in module name 
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11.1.3 ACTFIL -- Number of Active Files 
You use the ACTFIL option to declare the number of files that your 
task can have open simultaneously. For each active file that you 
specify, TKB allocates approximately 512 bytes. 
If you specify less than four active files (the default), the ACTFIL 
option saves space. If you want your task to have more than four 
active files, you must use the ACTFIL option to make the additional 
allocation. 
You must include a language Object Time System (OTS), such as FORTRAN, 
and record I/0 service routines (FCS or RMS-11) in your task image for 
the extension to take place. The program section that is extended has 
the reserved name SSFSR1. 
Syntax 

ACTFIL=file-max 
file-max 


A decimal integer indicating the maximum number of files that can 
be open at the same time. 


Default 


ACTFIL=4 
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11.1.4 ASG -- Device Assignment 


The ASG option declares the physical device that is assigned to one or 
more logical units. 


Syntax 
ASG=device-name:unit-numl:unit-num2...:unit-num8 

device-name 
A 2-character alphabetic device name followed by a l- or 2-digit 
octal unit number. If your task uses more than six logical 
units, you must use the UNITS option to specify the number of 


logical units that your task will use. 


unit-numl 
unit-num2 


unit—num8 
Octal integers indicating the logical unit numbers. 
Default 


ASG=SY0:1:2:3:4,T1I0:5,CLO:6 
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11.1.5 CLSTR -- System-Owned Cluster of Resident Libraries or Commons 


The CLSTR option allows you to link your program to one to six shared 
regions, such as FMS, RMS, FORTRAN or BASIC+2, with a minimum of lost 
virtual address space for your task. CLSTR allows two to six shared 
regions in an system or an RSX-11M-PLUS system to reside in 
the same virtual address space in your task. 


You use CLSTR to declare a cluster or group of system-owned, resident 
libraries or commons that your task intends to access and have reside 
at the same virtual address in the address space of your task. 


The term "system-owned" means that TKB expects to find the commons or 
libraries named in the option and the symbol table associated with 
them under UFD [1,1] on device LB:. 


Syntax 
CLSTR=library 1,library 2,...library niswitch:apr 
library n 


The library names must be 1- to 6- character Radix-50 names. TKB 
expects to find a symbol definition file of the same name for 
each specified shared region under UFD {1,1} on device LB:. The 
first specification denotes the first or the default library, 
which is the library to which the task is mapped when the task 
Starts up and remaps after any call to another library. 


In an -RSX-11M.. or system, the total number of 
libraries to which a task may map is seven. The number of the 
component libraries in clusters is limited to a maximum of six. 
A cluster must contain a minimum of two libraries. It is 
possible to have two clusters of three libraries each or three 
clusters of two libraries each; any combination of number of 
clusters and libraries must equal at least two or a maximum of 
Six. If six libraries are used in clusters, the task may map to 
only one other, separate library. 


sswitch 


The switch :RW (read/write) or :RO (read-only) indicates the type 
of access the task requires. All shared regions in the cluster 
have the same type of access. 


The apr is an integer in the range of 1 through 7 that specifies 
the first Active Page Register (APR) that you want TKB to reserve 
for the cluster of shared regions. You. can specify it for a 
cluster made up of only position-independent shared regions. If 
you omit the APR parameter and all shared regions are position 
independent, TKB selects the highest available APR to map the 
cluster. A cluster can be made up of both position-independent 
and absolute shared regions. If one absolute shared region is 
present with position-independent shared regions, the 
position-independent shared regions assume the same base address 
as that of the absolute shared region. However, if you specify 
more than one absolute shared region, all must be built with the 
Same base address, 


11-8 


OPTIONS 


CLSTR (Cont.) 


Default 


None 


NOTE 


All but the first shared region in a 
cluster must be memory-resident overlaid 
libraries. The first shared region 
specified in the cluster option can be a 
single-segment structure (nonoverlaid) 
or an overlaid library. 
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ote supervisor to user mode. ai 
he suser’: task. at ‘othe. ‘instruction. folloying - 
REDE PYASRERMOGS ibtaryss Subragt ines’ Cao 


either. seams “or. SCMPAL whenever “possible. 
compiceion routines in detail. 


Syntax 
-CMPRT=name 


name — co a 


ea 


A-l- to 6- character Radix-50. name identifying the 


routine. 
Default 


None 
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OPTIONS 


COMMON or LIBR 


11.1.7 COMMON or LIBR -- System-Owned Resident Common or System-—Owned 
Resident Library 


The COMMON and LIBR options are functionally identical; they both 
declare that your task intends to access a system-owned shared region. 
However, by convention, the COMMON option identifies a shared region 
that contains only data, and the LIBR option identifies a shared 
region that contains only code. 


: ge 
uh ve 


LM Re 
i 


The term "“system-owned" means that TKB expects to find the common or 
library named in the keyword and the symbol definition file associated 
with it under UFD [1,1] on device LB:. 
Syntax 
COMMON=name :access-code[:apr] 
or 
LIBR=name:access-code[:apr] 
name 
The 1- to 6-character Radix-50 name specifying the common or 
library. TKB expects to find a symbol definition file having the 
same name as that of the common or library with an extension of 
-STB under [1,1] of device LB:. 
access-code 
The code RW (read/write) or the code RO (read-only) indicating 
the type of access the task requires. 
NOTE 
A privileged task can change data in or move data to a 


resident common even though the task has been linked to 
the common with read-only access. 
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COMMON or LIBR (Cont.) 


apr 
An integer in the range of 1 through 7 that specifies the first 
Active Page Register (APR) that you want TKB to reserve for the 
shared region. TKB recognizes the APR only for a mapped system; 
you can specify it only for position-independent shared regions. 
If you omit the APR parameter and the shared region is position 
independent, TKB selects the highest available APR to map the 
region. 
When a shared region is absolute, the base address of the 
region -- and therefore the APR that maps it -- is determined by 
the arguments in the PAR option when the region is built. Refer 
to PAR in Section 11.1.18. 

Default 


None 
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11.1.8 DSPPAT -- Absolute Patch for D-space 


You use the DSPPAT option to declare a series of object-1 
i pecified base address 


al 


" 


is option o pate a conventiona 
specify up to eight patch values. 


Syntax 
DSPPAT=seq-name:address:vall:val2:...:val8 

segname 
The 1l- to 6-character Radix-50 name of the segment. 

address 
The octal address of the first patch. The address can be on a 
byte boundary; however, two bytes are always modified for each 
patch: the addressed byte and the following byte. 

vall 


An octal number in the range of 0 through 177777 to be stored at 
address. 


val2 


An octal number in the range of 0 through 177777 to be stored at 
address+2. 


val8 
an octal number in the range Of 0 through 177777 to be stored at 
address+16. 
NOTE 


All patches must be within the segment address limits or 
TKB generates the following error message: 


TKB--*DIAG*-~-Load address out of range in module-name 
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11.1.9 EXTSCT -- Program Section Extension 
You use the EXTSCT option to extend a program section. 
If the program section to be extended has the attribute CON 
(concatenated), TKB extends the section by the number of bytes you 
specify in the EXTSCT option. If the program section has the 
attribute OVR (overlay), MTKB extends the section only if the length 
you specify in the EXTSCT option is greater than the length of the 
program section. 
Syntax 

EXTSCT=p-sect-—name:extension 


p-sect-—name 


A l- to 6-character radix-50 name specifying the program section 
to be extended. 


extension 


An octal integer that specifies the number of bytes by which to 
extend the program section. 


Example 


In the following example, the program section BUFF is 200 bytes 
long. 


EXTSCT=BUFF: 250 


The number of bytes by which TKB extends the program section BUFF 
depends on the CON/OVR attribute: 


e For CON, the extension is 250 bytes. 

e For OVR, the extension is 50 bytes. 

TKB extends the program section if it encounters the program 
section name in an input object file or in the overlay 


description file. 


Default 
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OPTIONS 


FMTBUF 


11.1.11 FMTBUF -- Format Buffer Size 
The FMTBUF option declares the length of the internal working storage 
that you want TKB to allocate within your task for compiling format 
specifications at run time. The length of this area must equal or 
exceed the number of bytes in the longest format string to be 
processed. 
Run-time compilation occurs whenever an array is referred to as_ the 
source of formatting information within a FORTRAN I/O statement. The 
program section that TKB extends has the reserved name SSOBF1. 
Syntax 

FMTBUF=max-format 
max-format 


A decimal integer, larger than the default, that specifies the 
number of characters in the longest format specification. 


Default 


FMTBUF=132 
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11.1.12 GBLDEF -- 


You use the GBLDEF 
symbol. 


TKB considers this 
definition in your 


Syntax 


GBLDEF=symbol- 


symbcl-name 


OPTIONS 


GBLDEF. 


Global Symbol Definition 


option to declare the definition of a global 


symbol definition to be absolute. It overrides any 
input object modules. 


name:symbol-value 


A l- to 6-character Radix-50 name of the defined symbol. 


symbol-value 


An octal number in the range of 0 through 177777 assigned to the 
defined symbol. 


Default 


None 
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OPTIONS 


GBLINC 


11.11.13 GBLINC -- Include Global Symbols 
The GBLINC option directs the Task Builder to include the symbol or 
symbols specified in this option in the .STB file being generated by 
the link operation in which this option appears. This option is 
intended for use when creating shared regions, in particular shared 
libraries, when you want to force particular modules to be linked to 
your task that references this library. The global symbol references 
specified by this option must be satisfied by some module or GBLDEF 
specification when you build the task, 
Syntax 

GBLINC=symbol-name,symbol-name,....,symbol-name 
symbol-—name 

The symbol to be included. 
Default 


None 


OPTIONS 


GBLPAT 


11.1.14 GBLPAT -- Global Relative Patch 
The GBLPAT option declares a series of object-level patch values 
starting at an offset relative to a global symbol. You can specify up 
to eight patch values. 
Syntax 

GBLPAT=seg~name:sym-name[+/-offset] :vall:val2...:val8 
seg-name 

The 1- to 6-character Radix-50 name of the segment. 
sym-name 

A l- to 6-character Radix-50 name specifying the global symbol. 
offset 


An octal number specifying the offset from the global symbol. 


vall 
An octal number in the range of 0 through 177777 to be stored at 
the octal address of the first patch. 

val2 
An octal number in the range of 0 through 177777 to be stored at 
the first address+2. 

vals 
An octal number in the range of 0 through 177777 to be stored at 
the first address+14. 

Default 


None 


NOTE 
All patches must be within the segment 


address limits or TKB generates a fatal 
error. 
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OPTIONS 


GBLREF 


11.1.15 GBLREF -- Global Symbol Reference 
The GBLREF option declares a global symbol reference, The reference 
originates in the root segment of the task. This keyword is used for 
memory-resident overlays of shared regions. 
Syntax 

GBLREF=symbol-name,symbol-name...,symbol-—name 
symbol-name 

A l- to 6-character name of a global symbol reference. 


Default 


None 
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OPTIONS 


GBLXCL 


11.1.16 GBLXCL -- Exclude Global Symbols 
The GBLXCL option keyword directs TKB to exclude from the symbol 
definition file of a shared region the symbol(s) specified in the 
option. 
Syntax 

GBLXCL=symbol-name,symbol-name...,symbol-name 
symbol-name 

The symbol(s) to be excluded. 


Default 


None 
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OPTIONS 


LIBR 


11.1.17 LIBR -- System-Owned Library 


Refer to COMMON in Section 11.1.7. 
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OPTIONS 


MAXBUF 


11.1.18 MAXBUF -- Maximum Record Buffer Size 


The MAXBUF option declares the maximum record buffer size required for 
any file used by the task. 


If your task requires a maximum record size that exceeds the default 
buffer length, you must use this option to extend the buffer. 


You must also include a language Object Time System (OTS), such as 
FORTRAN, in your task image for the extension to take place. The 
program section that is extended has the reserved name $SIOB1. 
Syntax 

MAXBUF=max-record 


max-record 


A decimal integer, larger than the default, that specifies the 
maximum record size in bytes. 


Default 


MAXBUF=133 
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OPTIONS 
ODTV 


11.1.19 ODTV -- ODT SST Vector 
The ODTV option declares that a global symbol is the address of the 
ODT Synchronous System Trap vector. You must define the global symbol 
in the main root segment of your task. ‘ 
Syntax 

ODTV=symbol-name:vector-length 
symbol-name 

A l- to 6-character Radix-50 name of a global symbol. 


vector-length 


A decimal integer in the range of 1 through 32 specifying the 
length of the SST vector in words. 


Default 


None 
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OPTIONS 


PAR 


11.1.20 PAR -- Partition 
The PAR option identifies the partition for which your task is built. 


In a mapped system, you can install your task in any system partition 
or user partition large enough to contain it. In an unmapped system, 
your task is bound to physical memory. Therefore, you must install 
your task ina partition starting at the same memory address as that 
of the partition for which it was built. 


to 
Hd 
w 
" 
Ke) 
o 
599) 
53 
0) 
(on 


ase:length] 
pname 

The name of the partition. 
base 


The octal byte address defining the start of the partition. on 
an unmapped system, the physical address must be specified. Ona 
mapped system, the base must be 0 for a task or a 4K boundary for 
a shared region. 


length 
The octal number of bytes contained in the partition. 


In a mapped system, a length of 0 implies a system-controlled 
partition, 


If the target system is mapped and you specify a partition length 
that is greater than the length of your task, the Task Builder 
automatically extends the length of your task to match the length 
of the partition. This procedure is equivalent to using the 
EXTTSK keyword to increase the task memory. If your task size is 
greater than the partition size that you specify, TKB generates 
the following error message: 


TKB--*DIAG*-Task has illegal memory limits 


Whether or not the target system is mapped, the Task Builder does 
not extend the length of a shared region, or any task built 
without a header, to match the specified partition length. 


If you do not specify the base and length, TKB tries to obtain that 
information from the system on which you are building your task. If 
you have specified a partition that resides in that system, TKB can 
obtain the base and length. 
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OPTIONS 


PAR (Cont.) 


TKB binds the task to the addresses defined by the partition base. If 
the partition is user controlled, TKB verifies that the task does not 
exceed the length specification. 


PAR=GEN 
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OPTIONS 


PRI 


11.11.21 PRI -- Priority 
The PRI option declares your task's execution priority. 
On systems with multiuser protection, you cannot run a task at a 
priority that is greater than the system priority (50) unless it is 
installed or run from a privileged terminal. If you are working from 
a privileged terminal, and you do not override this option by 
specifying a different priority when you install your task, the system 
uses this priority. - 
Syntax 

PRI=priority-number 
priority-number 

A decimal integer in the range of 1 through 250 
Default 


Established by Install; refer to the RSX-11M/M-PLUS MCR 
Operations Reference Manual. 
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OPTIONS 


RESCOM or RESLIB 


11.1.22 RESCOM or RESLIB -- Resident Common or Resident Library 


The RESCOM and RESLIB options are functionally identical; they both 
declare that your task intends to access a user-owned, shared region. 
However, by convention the RESCOM option identifies a shared region 
that contains only data and the RESLIB option identifies a shared 
region that contains only code. 


The term “user-owned" means that the resident common or library and 
the symbol definition file associated with it can reside under any UFD 
that you choose. You can specify the UFD and remaining portions of 
the file specification for both options. You must not place comments 
on the same line with either option. 


Syntax 
RESCOM=file-specification/access-code[:apr] 
or 
RESLIB=file-specification/access-—code[:apr] 
file-specification 


The memory image file of the resident common or resident library. 
The file specification format is discussed in Chapter 1. 


access-code 


The code RW (read/write) or the code RO (read-only), indicating 
the type of access required by the task. 


NOTE 


A privileged task can change data in or move data into a 
resident common even though the task has been linked to 
the common with read-only access. 


apr 


An integer in the range of 1 through 7 that specifies the first 
Active Page Register (APR) that you want TKB to reserve for the 
common or library. TKB recognizes the APR argument only for a 
mapped system. You can specify it only for position-independent 
shared regions. If the APR parameter is omitted and the shared 
region is position independent, TKB selects the highest available 
APR to map the region. 


When a shared region is absolute, the base address of the 
region -- and therefore the APR that maps it -- is determined by 
the arguments in the PAR option when the region is built. Refer 
to PAR in Section 11.1.18. 
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OPTIONS 


RESCOM or RESLIB (Cont.) 


NOTES 


1. The Task Builder expects to find a symbol definition 
file having the same name as that of the memory image 
file but with a file type of .STB, on the same device 
and under the same UFD as that of the memory image 
file. 

2. Regardless of the version number you give in the file 
specification, TKB uses the latest version of the 
-STB file. 

Default 


When you omit portions of the file-specification, the following 
defaults apply: 


e UFD - Taken from current terminal UIC 
e Device - SY0: 
e File type - .TSK 


e File version - Latest 
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RESLIB 


11.1.23 RESLIB -- Resident Library 


Refer to RESCOM in Section 11.1.21. 
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OPTIONS 


STACK 


11.1.26 STACK ~- Stack Size 


The STACK option declares the maximum size of the stack required by 
your task. 


The stack is an area of memory that the MACRO-11 programmer uses for 
temporary storage, subroutine calls, and synchronous trap service 
linkage. The stack is referred to by hardware register 6 (SP, the 
stack pointer). 
Syntax 

STACK=stack-size 


stack-~-size 


A decimal integer specifying the number of words required for the 
stack. 


Default 


STACK=256 
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OPTIONS 


TASK 


11.1.28 TASK -- Task Name 


The TASK option gives your task an installed name different from its 
task image name. 


Syntax 
TASK=task-name 
task-name 
A l- to 6-character name identifying your task. 


Default 


The first six characters of the task image file name identify the 
task when the task is installed. 
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OPTIONS 


TSKV 


11.11.29 MTSKV -- Task SST Vector 
The TSKV option declares that a global symbol is the address of the 
task Synchronous System Trap (SST) vector. You must define the global 
symbol in the main root segment of your task. 
Syntax 

TSKV=symbol-name:vector-length 
symbol-name 

A 1- to 6-character name of a global symbol. 


vector-length 


A decimal integer in the range of 1 through 32 specifying the 
length of the SST vector in words. 


Default 


None 
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OPTIONS 


VIC 


11.1.30 UIC -- User Identification Code 


The UIC option declares the User Identification Code 


(UIC) for your 


task when you run it with a time-based schedule request. 


Syntax 
UIC=[group,member] 

group 
An octal number in the range of 1 through 377, 
number in the range of 1 through 255. Decimal 
followed by a decimal point (.). 

member 
An octal number in the range of 1 through 377, 
number in the range of 1 through 255. Decimal 
followed by a decimal point (.). 

Default 


The UIC that the Task Builder is running under 
terminal UIC). 
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UNITS 


11.1.31 UNITS -- Logical Unit Usage 


The UNITS option declares the number of logical units that your task 


Syntax 


UNITS=max-units 


max-units 


A decimal integer in the range of 0 through 250 specifying the 
maximum number of logical units. A 2-word block is allocated in 
the task's header for every logical unit. A task that uses many 
logical units can use a significant portion of dynamic memory 
because the header is in dynamic memory when the task is 
executing. The /XH switch affects pool usage by the task header. 


Default 


UNITS=6 


11-39 


OPTIONS 
VSECT 


11.1.32 VSECT -- Virtual Program Section 


The VSECT option specifies the virtual base address, virtual length, 
and, optionally, the physical memory allocated to the named program 
section. Refer to Chapter 5 for more information on virtual program 


sections. 

Syntax 
VSECT=p-sect-name:base:window[:physical-length] 

p-sect-name 


A l- to 6-character program section name. 


base 
An octal value representing the virtual base address of 
program section in the range of 0 through 177777. If you use 
mapping directives, the value you specify must be a multiple 
4k. 

window 


An octal value specifying the amount of virtual address space 


the 
the 
of 


in 


bytes allocated to the program section. Base plus window must 


not exceed 177777 (octal). 


physical-length 


An octal value specifying the minimum amount of physical memory 


to be allocated to the section in units of 64-byte blocks. 


TKB 


rounds this value up to the next 256-word limit. This value, 
when added to the task image size and any previous allocation, 


must not cause the total to exceed 2048K bytes. If you do 
specify a length, TKB assumes a value of 0. 


Default 


Physical-length defaults to 0. 
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OPTIONS 


WNDWS 


11.1.33 WNDWS -- Number of Address Windows 


The WNDWS option declares the number of address windows required by 
the task in addition to those needed to map the task image, and any 
mapped array or shared region. The number specified is equal to the 
number of simultaneously mapped regions the task will use. 


Syntax 


WNDWS=n 


Default 


WNDWS=0 
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APPENDIX A 


TASK BUILDER INPUT DATA FORMATS 


An object module is the fundamental unit of input to the Task Builder 
(TKB). You create an object module by using any of the standard 
language processors (for example, MACRO-11 or FORTRAN) or by using TKB 
itself (symbol definition file). The RSX-11M/M-PLUS librarian (LBR) 
gives you the capability to combine a number of object modules into a 
single library file. 


An object module consists of variable-length records of information 
that describe the contents of the module. These records guide TKB in 
translating the object language into a task image. Six record (block) 
types are included in the object language: 


® Declare global symbol directory (GSD) record (type 1) 
e End of global symbol directory (GSD) record (type 2) 
e Text information (TXT) record (type 3) 

@ Relocation directory (RLD) record (type 4) 

@ Internal symbol directory (ISD) record (type 5) 

e End-of-module record (type 6) 


TKB requires at least five of these record types in each object 
module. The only record type that it does not require is the internal 
symbol directory. 


The various record types are defined according to a prescribed format, 
as illustrated in Figure A-l. An object module must begin with a 
declare-GSD record and end with an end-of-module record. Additional 
declare-GSD records can occur anywhere in the file, but must occur 
before an end-of-GSD record. An end-of-GSD record must appear before 
the end-of-module record, and at least one RLD record must appear 
before the first TXT record. Additional RLD and TXT records can 
appear anywhere in the file. The ISD records can appear anywhere in 
the file between the initial declare-GSD record and the end-of-module 
record. 


Object module records are variable length and are identified by a 
record type code in the first byte of the record. The format of 
additional information in the record depends on the record type. 


TASK BUILDER INPUT DATA FORMATS 


The following sections describe each of the six record types in 
greater detail. The outline of these sections is as follows: 


Declare Global Symbol Directory Record 

Module Name (Type 0) 

Control Section Name (Type 1) 

Internal Symbol Name (Type 2) 

Transfer Address (Type 3) 

Global Symbol Name (Type 4) 

Program Section Name (Type 5) 

Program Version Identification (Type 6) 

Mapped Array Declaration (Type 7) 

Completion Routine Name (Type 10) 

End of Global Symbol Directory Record 

Text Information Record 

Relocation Directory Record 

Internal Relocation (Type 1) 

Global Relocation (Type 2) 

Internal Displaced Relocation (Type 3) 

Global Displaced Relocation (Type 4) 

Global Additive Relocation (Type 5) 

Global Additive Displaced Relocation (Type 6) 

Location Counter Definition (Type 7) 

Location Counter Modification (Type 10) 

Program Limits (Type 11) 

Program Section Relocation (Type 12) 

Program Section Displaced Relocation (Type 14) 

Program Section Additive Relocation (Type 15) 

Program Section Additive Displaced Relocation 
Type 16) 

-4.14 Complex Relocation (Type 17) 

-4.15 Resident Library Relocation (Type 20) 

75 Internal Symbol Directory Record 

-6 End of Module Record 
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A.l1 DECLARE GLOBAL SYMBOL DIRECTORY RECORD 
The global symbol directory (GSD) record contains all the information 
required by TKB to assign addresses to global symbols and to allocate 
the virtual address space required by a task. 
GSD records are the only records processed by TKB in its first pass; 
therefore, you can save substantial time by placing all GSD records at 
the beginning of a module (because the Task Builder has to read less 
of the file). 
GSD records contain nine types of entries: 

@ Module name (type 0) 

e Control section name (type 1) 

e Internal symbol name (type 2) 

e Transfer address (type 3) 


e Global symbol name (type 4) 
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e Program section name (type 5) 
e Program version identification (type 6) 
@ Mapped array declaration (type 7) 


e Completion routine name (type 10) 


TASK BUILDER DATA FORMATS 


GSD 
RLD 
GSD 
TXT 
TXT 
RLD 


GSD 


END GSD 


Initial Declare GSD 

Initial Relocation Directory 
Additional GSD 

Text Information 

Text Information 


Relocation Directory 


Additional GSD 


End of GSD 

Internal Symbol Directory 
Internal Symbol Directory 
Text Information 

Text Information 


Text Information 


ISD 


END MODULE 


Figure A-1l 


Each entry type is represented by four words in 
shown in Figure A-2, the first two words 
characters, the third word contains a flag byte 
identification, and the fourth word contains 
about the entry. 


End of Module 
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General Object Module Format 


the GSD record. As 
contain six Radix-50 
and the entry type 


additional information 
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A.1.1 Module Name (Type 0) 


The module name entry (two words) declares the name of the object 
module. The name need not be unique with respect to other object 
modules (that is, modules are identified by file, not module name), 
but only one such declaration can occur in any given object module. 
Figure A-3 illustrates the module entry name format. 


RECORD _ 
TYPE 


RAD50 
NAME 
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Figure A-2 Global Symbol Directory Record Format 


| MODULE | 


NAME (2 WORDS) 
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Figure A-3 Module Name Entry Format 
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A.1.2 Control Section Name (Type 1) 

Control sections, which include absolute sections (ASECTs), blank, and 
named control sections (CSECTs), are replaced in RSX-11M by program 
sections (PSECTs). For compatibility with other systems, TKB 
processes ASECTs and both forms of CSECTs. Section A.1.6 details the 
entry generated for a .PSECT directive. 


ASECTs and CSECTs are defined in terms of .PSECT directives, as 
follows: 


For a blank CSECT, a program section is defined with the following 
attributes: 


-PSECT ,LCL,REL,CON,RW,1,LOW 
For a named CSECT, the program section is defined as: 
-PSECT name, GBL,REL,OVR,RW,1,LOW 
For an ASECT, the program section is defined as: 
-PSECT . ABS.,GBL,ABS,1I,OVR,RW,LOW 
TKB processes ASECTs and CSECTs as program sections with the fixed 


attributes defined above. Figure A-4 illustrates the control section 
entry name format. 


CONTROL SECTION 
NAME (2 WORDS) 


IGNORED 


MAXIMUM LENGTH 


Z2K-447-81 


Figure A-4 Control Section Name Entry Format 


A.1.3 Internal Symbol Name (Type 2) 


The internal symbol name entry (two words) declares the name of an 
internal symbol (with respect to the module). MTKB does not support 
internal symbol tables; therefore, the detailed format of this entry 
is undefined. If TKB encounters an internal symbol entry while 
reading the GSD, it ignores that entry. Figure A-5 illustrates the 
internal symbol name entry format. 


SYMBOL 
NAME (2 WORDS) 


UNDEFINED 
De 


Z2K-448-81 


Figure A-5 Internal Symbol Name Entry Format 
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A.1.4 Transfer Address (Type 3) 


The transfer address entry declares the transfer address of a module 
relative to a program section. The first two words of the entry 
define the name of the program section, and the fourth word defines 
the relative offset from the beginning of that program section. If a 
transfer address is not declared in a module, then a transfer address 
must not be included in the GSD, or a transfer address of 000001 
relative to the default absolute program section (, ABS.) must be 
specified. Figure A-6 illustrates the transfer address entry format. 


NOTE 
If the program section is absolute, the 


offset is the actual transfer address 
(if not 000001). 


SYMBOL 
NAME (2 WORDS) 


ENTRY _ 3 
TYPE 
OFFSET 


ZK-449-81 


Figure A-6 Transfer Address Entry Format 


A.1.5 Global Symbol Name (Type 4) 


The global symbol name entry declares either a global reference or a 
definition. Definition entries must appear after the declaration of 
the program section in which the global symbols are defined and before 
the declaration of another program section (see Section A.1.6). 
Global references can be used anywhere within the GSD. 


As shown in Figure A-7, the first two words of the entry define the 
name of the global symbol. The flag byte of the third word declares 
the attributes of the symbol, and the fourth word defines the value of 
the symbol relative to the program section in which the symbol is 
defined. 


| SYMBOL | 
NAME (2 WORDS} 


ZK-450-81 


Figure A-7 Global Symbol Name Entry Format 


Table A-1 lists the bit assignments of the flag byte of the symbol 
declaration entry. 
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Table A-1 
Symbol Declaration Flag Byte -- Bit Assignments 
Bit Number and Name Setting Meaning 
0 Weak qualifier 0 The symbol has a strong 


definition and is resolved in 
the normal manner. 


1 The symbol has a weak 
definition or reference. TKB 
ignores a weak reference bit 
3 = O). It also ignores a 
weak definition (bit 3 = 1) 
unless a previous reference 
has been made. 


1 Not used. 
2 Definition or 0 Normal definition or 
reference type reference. 
1 Library definition. If the 


symbol is defined in a 
resident library STB file, the 
base address of the library is 
added to the value and the 
symbol is converted to 
absolute (bit 5 is reset); 
otherwise, the bit is ignored. 


3 Definition 0 Global symbol reference. 
1 Global symbol definition. 
4 Not used. 
5 Relocation 0 Absolute symbol value. 
1 Relative symbol value. 
6 Not used. 
7 Not used. 


A.1.6 Program Section Name (Type 5) 


The program section name entry declares the name of a program section 
and its maximum length in the module. It also uses the flag byte to 
declare the attributes of the program section. 
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You must construct GSD records such that once a program section name 
has been declared, all global symbol definitions pertaining to it must 
appear before another program section name is declared. Global 
symbols are declared with symbol declaration entries. Thus, the 
normal format is a series of program section names each followed by 
optional symbol declarations. Figure A-8 illustrates the program 
section name entry format. 


PROGRAM SECTION 
NAME 


ENTRY _ 
TYPE = 5 FLAGS 
MAXIMUM LENGTH 


ZK-451-81 


Figure A-8 Program Section Name Entry Format 


Table A-2 lists the bit assignments of the flag byte of the program 
section name entry. 


Table A-2 
Program Section Name Flag Byte ~- Bit Assignments 
Bit Number and Name Setting Meaning 
0 Save 0 Normal program section. 
1 The program section is forced 


into the root of the task. 


1 Library program 0 Normal program section. 
section 


1 The program section is 
relocatable and refers to a 
shared region. 


2 Allocation 0 Program section references are 
to be concatenated with other 
references to the same program 
section to form the total memory 
allocated to the section. 


1 Program section references are 
to be overlaid. The total 
memory allocated to the program 
section is the largest request 
made by individual references to 
the same program section. 


(continued on next page) 
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Table A-2 (Cont.) 


Program Section Name Flag Byte -- Bit Assignments 
Bit Number and Name Setting Meaning 
3 Not used; reserved for future 


DIGITAL use. 


4 Access 0 The program section has 
read/write access. 


1 The program section has 
read-only access. 


5 Relocation 0 The program section is absolute 
and requires no relocation. 


1 The program section is 
relocatable and references to 
the control section must have a 
relocation bias added before 
they become absolute. 


6 Scope 0 The scope of the program section 
is local. References to the 
same program section are 
collected only within the 


segment in which the program 
section is defined. 


1 The scope of the program section 
is global. TKB collects 
references to the program 
section across segment 
boundaries. The Task Builder 


determines the segment in which 
storage is allocated for a 
global program section either by 
the first module that defines 
the program section on a path, 
or by direct placement of a 
program section in a segment 
using the ODL .PSECT directive. 


7 Type 0 The program section contains 
instruction (I) references. 


lL The program section contains 
data (D) references. 


NOTE 


The iength of ali absolute sections is 
0. 
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A.1.7 Program Version Identification (Type 6) 


The program version identification entry declares the version of the 
module. MTKB saves the version identification of the first module that 
defines a nonblank version. It then includes this identification on 
the memory allocation map and writes the identification in the label 
block of the task image file. 


The first two words of the entry contain the version identification. 
The flag byte and fourth words are not used and contain no meaningful 
information. Figure A-9 illustrates the program version 
identification entry format. 


SYMBOL , 
NAME 
ENTRY" 2 3g 
TYPE 


2K-452-81 


Figure A-9 Program Version Identification Entry Format 


A.1.8 Mapped Array Declaration (Type 7) 


The mapped array declaration entry allocates space within the mapped 
array area of task memory. The array name is added to the list of 
task program section names and may be referred to by subsequent RLD 
records. The length (in units of 64-byte blocks) is added to the 
task's mapped array allocation. The total memory allocated to each 
Mapped array is rounded up to the nearest 512-byte boundary. The 
contents of the flag byte are reserved and assumed to be 0. 


One additional window block is allocated whenever a mapped array is 
declared. 


Figure A-10 illustrates the mapped array declaration entry format. 


MAPPED ARRAY 


LENGTH (NUMBER OF 64-BYTE BLOCKS) 


ZK-453-81 


Figure A-10 Mapped Array Declaration Entry Format 
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COMPLETION ROUTINE 
NAME 


ZK-454-81 


A.2 END OF GLOBAL SYMBOL DIRECTORY RECORD 


The end of global symbol directory (end-of-GSD) record declares that 
no other GSD records are contained further on in the module. There 
must be exactly one end-of-GSD record in every object module. As 
shown in Figure A-12, this record is one word long. 


RECORD 
TYPE 


2K-455-81 


Figure A-12 End of Global Symbol Directory Record Format 


A.3 TEXT INFORMATION RECORD 


The text information (TXT) record contains a _ byte string of 
information that is to be written directly into the task image file. 
The record consists of a load address followed by the byte string. 


TXT records can contain words and/or bytes of information whose final 
contents have not yet been determined. This information will be bound 
by a relocation directory record that immediately follows the text 
record (see Section A.4). If the TXT record needs no modification, 
then no relocation directory record is needed. Thus, multiple TXT 
records can appear in sequence before a relocation directory record. 


The load address of the TXT record is specified as an offset from the 
current program section base. At least one relocation directory 
record must precede the first TXT record. This directory must declare 
the current program section. 


A-11 
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TKB writes a text record directly into the task image file and 
computes the value of the load address minus 4. This value is stored 
in anticipation of a subsequent relocation directory that modifies 
words and/or bytes contained in the fTxT record. When added to a 
relocation directory displacement byte, this value yields the address 
of the word and/or byte to be modified in the task image. 


Figure A-13 illustrates the TXT record format. 


RECORD _ 4 
TYPE 


ZK-456-84 


Figure A-13 Text Information Record Format 


A.4 RELOCATION DIRECTORY RECORD 


The relocation directory (RLD) record contains the information 
necessary to relocate and link the preceding TXT record. Every module 
must have at least one RLD record that precedes the first TXT record. 
The first RLD record does not modify a preceding TXT record; rather, 
it defines the current program section and location. RLD records 
contain 15 types of entries, classified as relocation or location 
modification entries: 


e Internal relocation (type 1) 
® Global relocation (type 2) 
e Internal displaced relocation (type 3) 


@ Global displaced relocation (type 4) 


TASK BUILDER INPUT DATA FORMATS 


e Global additive relocation (type 5) 

@ Global additive displaced relocation (type 6) 

e Location counter definition (type 7) 

® Location counter modification (type 10) 

e Program limits (type 11) 

@ Program section relocation (type 12) 

@ Program section displaced relocation (type 14) 

@ Program section additive relocation (type 15) 

@ Program section additive displaced relocation (type 16) 

e Complex relocation (type 17) 

e Resident library relocation (type 20) 
Each type of entry is represented by a command byte that specifies the 
type of entry and the word/byte modification, followed by a 
displacement byte, and then by the information required for the 
particular type of entry. The displacement byte, when added to the 
value calculated from the load address of the preceding TXT record 
(see Section A.3), yields the virtual address in the image that is to 
be modified. 
Table A-3 lists the bit assignments of the command byte of each RLD 


entry. 


Table A-3 
Relocation Directory Command Byte -- 
Bit Assignments 


Bit Number and Name Setting Meaning 


0-6 Entry type Potentially, 128 command types 
can be specified; currently, 
15 are implemented. 


7 Modification 0 The command modifies an entire 
word. 

1 The command modifies only one 
byte. TKB checks for 
truncation errors in byte 
modification commands. If 


truncation is detected (that 
is, if the modification value 
is greater than 255), an error 
occurs. 


Figure A-14 illustrates the RLD record format. 


A-13 
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RECORD _ , 
TYPE 
MD 


DISP 


2) 
= 
iw] 


INFO INFO 


INFO 


CMD 


ZK-457-81 


Figure A-14 Relocation Directory Record Format 


A.4.1 Internal Relocation (Type 1) 


The internal relocation entry relocates a direct pointer to an address 
within a module. TKB adds the current program section base address to 
a specified constant, and writes the result into the task image file 
at the calculated address (that is, a displacement byte is added to 
the value calculated from the load address of the preceding text 
block). 


A-14 
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For example: 
A: MOV #A,R0 
or 
-WORD A 


Figure A-15 illustrates the internal relocation entry format. 


CONSTANT 


ZK-458-81 


Figure A-15 Internal Relocation Entry Format 


A.4.2 Global Relocation (Type 2) 
The global relocation entry relocates a direct pointer to a global 


symbol. TKB obtains the definition of the global symbol and writes 
the result into the task image file at the calculated address. 


For example: 
MOV #GLOBAL, RO 
or 
~WORD GLOBAL 


Figure A-16 illustrates the global relocation entry format. 


ENTRY 
TYPE 
SYMBOL 
NAME 


ZK-459-81 


Figure A-16 Global Relocation Entry Format 


A.4.3 Internal Displaced Relocation (Type 3) 
The internal displaced relocation entry relocates a relative reference 
to an absolute address from within a relocatable control section. TKB 
subtracts the address plus 2 that the relocated value is to be written 
into from the specified constant, and writes the result into the task 
image file at the calculated address. 
For example: 

CLR 177550 

or 


MOV 177550,R0 
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Figure A-17 illustrates the internal displaced relocation entry 


format. 
ENTRY _ 4 
TYPE 
CONSTANT 


ZK-460-81 


Figure A-17 Internal Displaced Relocation Entry Format 


A.4.4 Global Displaced Relocation (Type 4) 
The global displaced relocation entry relocates a relative reference 
to a global symbol. fTKB obtains the definition of the global symbol; 
subtracts the address plus 2 that the relocated value is to be written 
into from the definition value; and writes the result into the task 
image file at the calculated address. 
For example: 

CLR GLOBAL 

or 


MOV GLOBAL, RO 


Figure A-18 illustrates the global displaced relocation entry format. 


ENTRY _ 
SYMBOL 
NAME 


2K-461-81 


Figure A-18 Global Displaced Relocation Entry Format 


A.4.5 Global Additive Relocation (Type 5) 
The global additive relocation entry relocates a direct pointer to a 
global symbol with an additive constant. MTKB obtains the definition 
of the global symbol; adds the specified constant to the definition 
value; and writes the result into the task image file at the 
calculated address. 
For example: 

MOV #GLOBAL+2,R0 

or 


»-WORD GLOBAL-4 


Figure A-19 illustrates the global additive relocation entry format. 
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SYMBOL 
NAME (2 WORDS) 


CONSTANT 


ZK-462-81 


Figure A-19 Global Additive Relocation Entry Format 


A.4.6 Global Additive Displaced Relocation (Type 6) 
The global additive displaced relocation entry relocates a relative 
reference to a global symbol with an additive constant. TKB obtains 
the definition of the global symbol; adds the specified constant to 
the definition value; subtracts the address plus 2 that the relocated 
value is to be written into from the resultant additive value; and 
writes the result into the task image file at the calculated address. 
For example: 

CLR GLOBAL+2 

or 


MOV GLOBAL-5 ,RO 


Figure A-20 illustrates the global additive displaced relocation entry 


format. 
ENTRY 
SYMBOL 
NAME (2 WORDS) 
CONSTANT 


ZK-463-81 


Figure A-20 Global Additive Displaced Relocation Entry Format 


A.4.7 Location Counter Definition (Type 7) 


The location counter definition entry declares a current program 
section and location counter value. TKB stores the control base as 
the current control section; adds the current control section base to 
the specified constant; and stores the result as the current location 
counter value. 


Figure A-21 illustrates the location counter definition entry format. 
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ENTAN .-5 
TYPE 
PROGRAM SECTION 
NAME (2 WORDS) 
CONSTANT 


ZK-464-81 


Figure A-21 Location Counter Definition Entry Format 


A.4.8 Location Counter Modification (Type 10) 
The location counter modification entry modifies the current location 


counter. TKB adds the current program section base to the specified 
constant and stores the result as the current location counter. 


For example: 


or 
-BLKB N 


Figure A-22 illustrates the location counter modification entry 


format. 
ENTRY _ 
CONSTANT 


2K-465-81 


Figure A-22 Location Counter Modification Entry Format 


A.4.9 Program Limits (Type 11) 


The program limits entry is generated by the .LIMIT assembler 
directive. TKB obtains the first address above the header (normally 
the beginning of the stack) and the highest address allocated to the 


task. It then writes these two addresses into the task image file at 
the calculated address and at the calculated address plus 2, 
respectively. 


For example: 
-LIMIT 


Figure A-23 illustrates the program limits entry format. 
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ENTRY _ 


ZK-466-81 
Figure A-23 Program Limits Entry Format 


A.4.10 Program Section Relocation (Type 12) 


The program section relocation entry relocates a direct pointer to the 
beginning address of another program section (other than the program 
section in which the reference is made) within a module. TKB obtains 
the current base address of the specified program section and writes 
it into the task image file at the calculated address. 


For example: 


~PSECT A 
B: 


»~PSECT C 
MOV #B,RO 


or 
-WORD B 


Figure A-24 illustrates the program section relocation entry format. 


ENTRY _ 


PROGRAM SECTION 
NAME (2 WORDS) 


ZK-467-81 


Figure A-24 Program Section Relocation Entry Format 


A.4.11 Program Section Displaced Relocation (Type 14) 


The program section displaced relocation entry relocates a relative 
reference to the beginning address of another program section within a 
module. TKB obtains the current base address of the specified program 
section; subtracts the address plus 2 that the relocated value is to 
be written into from the base value; and writes the result into the 
task image file at the calculated address. 
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For example: 
~-PSECT A 
B: 


-PSECT C 
MOV B,RO 


Figure A-25 illustrates the program section displaced relocation entry 


format. 
ENTRY _ 
PROGRAM SECTION 
NAME (2 WORDS) 


ZK-468-81 


Figure A-25 Program Section Displaced Relocation Entry Format 


A.4.12 Program Section Additive Relocation (Type 15) 


The program section additive relocation entry relocates a direct 
pointer to an address in another program section within a module. MTKB 
obtains the current base address of the specified program section; 
adds this address to the specified constant; and writes the result 
into the task image file at the calculated address. 


For example: 


-PSECT A 
B: 
C: 
-PSECT D 
MOV #B+10,R0 
MOV #C,R0 
or 


»WORD Bt+10 
«WORD C 


Figure A-26 illustrates the program section additive relocation entry 
format. 
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ENTRY 
TYPE 
PROGRAM SECTION 
NAME (2 WORDS) 
CONSTANT 


ZK-469-81 


Figure A-26 Program Section Additive Relocation Entry Format 


A.4.13 Program Section Additive Displaced Relocation (Type 16) 


The program section additive displaced relocation entry relocates a 
relative reference to an address in another program section within a 
module. MTKB obtains the current base address of the specified program 
section; adds this address to the specified constant; subtracts the 
address plus 2 that the relocated value is to be written into from the 
resultant additive value; and writes the result into the task image 
file at the calculated address. 


For example: 


-PSECT A 
B: 
C: 
»PSECT D 
MOV B+10,R0 
MOV C,RO 


Figure A-27 illustrates the program section additive diplaced 
relocation entry format. 


ENTRY _ 
DISP 8 | ype: = 8 


PROGRAM SECTION 
NAME (2 WORDS) 


CONSTANT 


2K-470-81 


Figure A-27 Program Section Additive Displaced Relocation 
Entry Format 
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A.4.14 Complex Relocation (Type 17) 


The complex relocation entry resolves a complex relocation expression. 
Such an expression is one in which any of the MACRO-11 binary or unary 
operations are permitted with any type of argument, regardless of 
whether the argument is an unresolved global symbol; is relocatable 
to any program section base; is absolute; or is a complex 
relocatable subexpression. 


The RLD command word is followed by a string of numerically specified 
operation codes and arguments. The operation codes each occupy one 
byte. The entire RLD command must fit in a single record. The 
following 15 operation codes are defined: 


@® No operation -- Byte 0 

e Addition (+) -- Byte 1 

e Subtraction (-) -- Byte 2 

@e Multiplication (*) -- Byte 3 

@ Division (/) -- Byte 4 

@e Logical AND (&) -- Byte 5 

e Logical inclusive OR (!) -- Byte 6 

e Negation (-~) -- Byte 10 

@ Complement (*C) -- Byte 11 

e Store result (command termination) -- Byte 12 

e Store result with displaced relocation (command 
termination) -- Byte 13 

@ Fetch global symbol -- Byte 16 (It is followed by four bytes 


containing the symbol name in Radix-50 representation.) 


@ Fetch relocatable value -- Byte 17 (It is followed by one byte 
containing the program section number, and two bytes 
containing the offset within the program section.) 


e Fetch constant -- Byte 20 (It is followed by two bytes 
containing the constant.) 


e@ Fetch resident library base address -- Byte 21 (If the file is 
a resident library STB file, the library base address is 
obtained; otherwise, the base address of the task image is 
fetched.) 


The STORE commands indicate that the value is to be written into the 
task image file at the calculated address. 


All operands are evaluated as 16-bit signed quantities using two's 
complement arithmetic. The results are equivalent to expressions that 
the assembler evaluates internally. The following rules should be 
noted: 


1. An attempt to divide by 0 yields a 0 result. The Task 
Builder issues a nonfatal diagnostic error message. 
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2. All results are truncated from the left to fit into 16 bits. 
No diagnostic error message is issued if the number is too 
large. If the resuit modifies a byte, TKB checks for 
truncation errors as described in Section A.4. 

3. All operations are performed on relocated (additive) or 
absolute 16-bit quantities. PC displacement is applied to 
the result only. 

For example: 


»~PSECT ALPHA 


-PSECT BETA 


. 


MOV #At+B-G1/G2&~C177120!G3>>,R1 


Figure A-28 illustrates the complex relocation entry format. 


ENTRY _ 
ee ee 
COMPLEX STRING 


ZK-471-81 


Figure A-28 Complex Relocation Entry Format 


A.4.15 Resident Library Relocation (Type 20) 


The library relocation entry relocates a direct pointer to an address 
within a resident library. 


If the current file is a resident library symbol definition file 
(STB), TKB obtains the base address of the library; adds this address 
to the specified constant; and writes the result into the task image 
file at the calculated address. If the file is not associated with a 
resident library, TKB uses the task base address. 


Figure A-29 illustrates the library relocation entry format. 


ENTRY _ 
ee ee 
CONSTANT 


Z2K-472-81 


Figure A-29 Resident Library Relocation Entry Format 
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A.5 INTERNAL SYMBOL DIRECTORY RECORD 
Internal symbol directory (ISD) records have two purposes: 
1. To pass information to symbolic debuggers via the .STB file 


2. To create autoload vectors dynamically for the entry points 
of the library 


TBK looks for global symbol definitions in the input object modules 
and looks for ISD records if /DA is specified; otherwise TKB ignores 
the ISD records. Some ISD records require no relocation and TKB can 
copy them directly into the .STB file. Others will require 
modification; after being modified, they can be written to the .STB 
file. In addition, TBK may need to generate some ISD records of its 
own in the .STB file. 


Except for autoloadable library entry points, TBK puts ISD records 
into the .STB file only if the /DA switch is used in the TKB command 
line. When TKB outputs the .STB file, it writes three major types of 
ISD records: 


e Type 1 records, TKB generated ISDs. The form of these records 
is language independent. 


e Type 3 records, written for any type 2 records in an input 
object module. TKB does this after adding data and then 
changing the type to 3. Type 2 relocatable/relocated records 
are those that contain both language dependent and independent 
sections. Language processors generate these records and TKB 
modifies them. They contain information that can be used to 
find the absolute task image address of source program 
entities (variables, program statements, etc.) 


e Type 4 records, written to the .STB file without modification. 
Type 4 records are literal records that contain language 
dependent information. Apart from the first few bytes, TKB 
ignores the rest of the record. 


These record formats are described in the following sections. 


A.5.1 Overall Record Format 


ISD records have the same basic structure as all object language 
records. Because of the variety of different types, the skeleton 
structure must include additional fields that are common to all ISD 
record types. The general format of all ISD records is shown in 
Figure A-30. 
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1 7 


5 8 0 
MUST BE 0 RECORD TYPE = 5 
RESERVED (0) ISD RECORD TYPE 


RECORD TYPE DEPENDENT 


ZK-1058-82 


Figure A-30 General Format of All ISD Records 


ISD record types fall into general categories. The categories are: 


e 0 -- Illegal. 

e i -- TKB-generated. 

e 2 -- Compiler-generated relocatable, 

e 3 -- Relocated (type 2 after TKB processing). 

e 4-127 -- not defined and reserved for future use. 

@ 128-255 -- literal records; the type code identifies the 


generating language processor and the internal structure. 


A.5.2 TKB Generated Records (Type 1) 


The content of this record type is a string of individual items, each 
with its own format. The items are either start-of-segment items, 
task identification items, or autoloadable entry point items. The TKB 
generated record is similar to the structure of an RLD or GSD record. 
The general format is shown in Figure A-31. 


15 8 7 0 


LENGTH (BYTES) ITEM TYPE 


CONTENT DEPENDS ON ITEM TYPE 


ZK-1059-82 


Figure A-31 General Format of a TKB Generated Record 


.2.1 Start-of-Segment Item Type (1) - The format of the 
rt-of-segment item type is shown in Figure A-32. 
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15 8 
LENGTH = 8 ITEM TYPE = 1 


SEGMENT NAME 


SEGMENT DESCRIPTOR ADDRESS 


ZK-1060-82 


Figure A-32 Format of TKB Generated Start-of-Segment Item (1) 


A.5.2.2 Task Identification Item Type (2) - The task identification 
item type ensures that a .STB file and the task image being debugged 
were generated at the same time. Otherwise, symbols that are found 
may not correspond to the actual task. 


The task identification item type exists to make the correlation 
between the .STB file and its related task possible. The contents of 
this item type correspond exactly to the first ten words of an area in 
a task image file, which is in the TKB created PSECT called SSDBTS. 


The format of the task identification item type is shown in Figure 
A-33. 


15 8 
LENGTH = 22. ITEM TYPE = 2 
EIGHT-WORD TIME STAMP! 
TWO-WORD NUMBER2 


1. Its form is that which is returned by RSX-11M/M-PLUS directive 
GTIM$. 


2. TKB generates this number as an additional check on correspond- 
ence. Currently always zero. 


ZK-1061-82 


Figure A-33 Format of TKB Generated Task Identification Item (2) 


A.5.2.3 Autoloadable Library Entry Point Item Type (3) ~ TKB outputs 
the autoloadable library entry point item into a .STB file when 
building overlaid resident libraries. The ISD record contains’ the 
needed information for TKB te dynamically generate autcload vectors 
for entry points in the library. Autoload vectors appear only for 
those entry points that are referenced by the task. Unlike the other 
item types, the autoloadable library entry point item is not for use 
by debuggers. 
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The format of the autoloadable entry point item is shown in Figure 
A-34. 


15 8 


7 0 
LENGTH = 12. ITEM TYPE = 3 


SYMBOL 


NAME 


ENTRY POINT OFFSET FROM LIBRARY BASE 


FLAGS BYTE 


SEGMENT DESCRIPTOR OFFSET IN $$SGD1 


ZK-1062-82 


Figure A-34 Format of an Autoloadable Library Entry Point Item (3) 


A.5.3 Relocatable/Relocated Records (Type 2) 


These records are the central part of TKB's involvement in debugger 
communication. Every item type in these records must be standardized, 
and only standard items can appear. The general format of 
relocatable/relocated records is the same as that shown in Figure 
A-30. 


A language processor outputs these record types as type 2. When TKB 
processes them, it changes the type to type 3. It also fills in or 
modifies some fields. In the descriptions of following item types, 
fields that are filled in by TKB are marked with an asterisk (*). 
They should be left as zero in language processor output. 


A.5.3.1 Module Name Item Type (1) - A module name item should be the 
first ISD entry of each object module. A debugger can assume that all 
following ISD information up to the next module name item relates to 
this module. 


The language code is included so that a debugger for a specific 
language can determine whether to ignore a module if it is written for 
another language. The language code has the same range of values as 
that of a language-dependent ISD record (128-255) and has the same 
meaning. 


The format of the module name item type is shown in Figure A-35. 


A-27 


TASK BUILDER INPUT DATA FORMATS 


15 8 7 0 
LENGTH ITEM TYPE = 1 
MUST BE 0 LANGUAGE CODE 


MODULE NAME 1 


1. A counted ASCH! string of the required length. A counted ASCII 
string is a byte string in which the first byte indicates the number of 
bytes to follow. 
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Figure A-35 Format of a Module Name Item Type (1) 


A.5.3.2 Global Symbol Item Type (2) - One type 2 item must appear for 
each global symbol definition that the language processor wants the 
debugger to understand. It need not, however, include definitions 
generated for the language processor run-time system. 


The format of the global symbol item type is shown in Figure A-36. 


15 8 7 0 


LENGTH ITEM TYPE = 2 


SYMBOL NAME 
(RADIX-50) 


VALUE* 


DESCRIPTOR ADDRESS FOR CONTAINING 
OVERLAY SEGMENT* 


MUST BE ZERO FLAGS 


FULL SYMBOL NAME! 


1. Counted ASCII string of the required tength. A counted ASCII 
string is a byte string in which the first byte indicates the number of 
bytes to follow. 
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Figure A-36 Format of a Global Symbol Item Type (2) 


TASK BUILDER INPUT DATA FORMATS 


A.5.3.3 PSECT Item Type (3) - A concatenated PSECT has two base 
addresses: one for the whole PSECT, and another for the part of it 
that belongs to this module. It is the base address for the part that 
belongs to this module that may be used by a debugger to convert local 
symbol values to absolute addresses. 

The segment descriptor address is necessary because PSECTs may move to 
segments other than the one in which it was placed. This address is 
relevant to languages that provide semi-automatic overlay generation, 
like COBOL-11. This word may be zero if the PSECT has not moved to 
another segment. 


The flag word is a copy of the flag word built by TKB. It allows for 
identification of VSECTs. 


The full PSECT name may be needed for some languages. 


The format of a PSECT item type is shown in Figure A-37. 


15 8 


7 0 
LENGTH ITEM TYPE = 3 


PSECT NAME 


BASE ADDRESS OF PSECT IN THIS SEGMENT* 
BASE ADDRESS OF PSECT FOR THIS MODULE* 
LENGTH OF PSECT FOR THIS MODULE* 
DESCRIPTOR ADDRESS FOR CONTAINING 
SEGMENT* 

FLAG WORD* 

FULL PSECT NAME! 


1. A counted ASCIi string of the required length. A counted ASCII 
string is a byte string in which the first byte indicates the number of 
bytes to follow. 
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Figure A-37 Format of a PSECT Item Type (3) 


A.5.3.4 Line-Number or PC Correlation Item Type (4) - This item 
provides the information needed to translate a source line number into 
a task image address, or a task image address into a source line 
number. 


The format of a line-number or PC correlation item type is shown in 
Figure A-38. 


TASK BUILDER INPUT DATA FORMATS 


PSECT 


START PAGE NUMBER 
START LINE NUMBER 


STRING OF ONE-BYTE ITEMS 


1. Offset into PSECT in type 2 records; absolute address in type 3 records. 
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Figure A-38 Format of a Line-Number or PC Correlation Item Type (4) 


A.5.3.5 Internal Symbol Name Item Type (5) - The internal symbol name 
item allows for the fact that a name may have more than one associated 
address. For example, a COBOL variable may have three associated 
addresses: the address of the area that contains the data, the 
address of a CIS descriptor, and the address of a picture string. 


The internal symbol name item is shown in Figure A-39. 


A.5.4 Literal Records (Type 4) 


Literal records may take any form, but the two-byte header shown in 
Figure A-40 must be present. 


A.6 END OF MODULE RECORD 


The end-of-module record declares the end of an object module. There 
must be exactly one end-of-module record in every object module. As 
shown in Figure A-41, this record is one word long. 


TASK BUILDER INPUT DATA FORMATS 


ADDRESS 1: 
TASK IMAGE ADDRESS/OFFSET | 
SEGMENT DESCRIPTOR ADDRESS* 
ADDRESS 2: PSECT 
NAME 
TASK IMAGE ADDRESS/OFFSET (1) 
SEGMENT DESCRIPTOR ADDRESS* 
ADDRESS n: ° = 
e e 
e e 


e e 
LANGUAGE-DEPENDENT DATA 
SYMBOL NAME 2 


1. Modified by TKB 


2. A counted ASCII string of the required length. A counted ASCII 
string is a byte string in which the first byte indicates the number of 
bytes to follow. 
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Figure A-39 Format of an Internal Symbol Name Item Type (5) 


15 8 7 0 
RESERVED (0) ISD RECORD TYPE 4 
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Figure A-40 Format of a Literal Record Type 
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TASK BUILDER INPUT DATA FORMATS 
RECORD _ , 
TYPE 
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Figure A-41 End-of-Module Record Format 


APPENDIX B 


DETAILED TASK IMAGE FILE STRUCTURE 


Figures B-1 through B-4 illustrate how the Task Builder (TKB) records 
a task image on disk. As noted in the following sections, parts of 
the task disk image shown in these figures are optional and may not be 
recorded for every task image. 


The following sections, which provide detailed information on the task 
image file structure, are organized as follows: 


Label Block Group 
Checkpoint Area 

Header 

1 Low-memory Context 

-2 Logical Unit Table Entry 
Task Image 

load 


wDaowWwwww 


£ 


ae 
sk-Resident Segment Descriptor 
4 Window Descriptor 
5 Region Descriptor 
6 Supervisor-Mode Vector 


B.1 LABEL BLOCK GROUP 


The label block group precedes the task on the disk and contains data 
that is needed by the system to install and load a task but need not 
reside in memory during task execution. This group consists of three 
parts: 


e Task and resident library data (label block 0) 
e Table of LUN assignments (label blocks 1 and 2) 
e The segment load list (label block 3) 


Table B-1 describes the task and resident library data. Figure B-5 
illustrates how TKB organizes this data in label block 0. The INSTALL 
processor verifies the task and resident library data when entering 
the tasks into the System Task Directory (STD) file. You can obtain 
the offsets shown in Figure B-5 by calling the LBLDF$ macro that 
resides in macro library LB:[{1,1] EXEMC.MLB. 
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LABEL BLOCK 0 — TASK AND 
RESIDENT LIBRARY DATA 


LABEL BLOCK 1 — TABLE OF 
LUN RESIGHMENTS LABEL BLOCK GROUP 


LABEL BLOCK 2 — TABLE OF 
! ! K BLOCK 2 
PEPE aS LUN ASSIGNMENTS (OPTIONAL) 


P CHECKPOINT AREA 
(OPTIONAL) 
e 
‘. TASK HEADER- 
FIXED PART 
HEADER 
TASK HEADER- 
VARIABLE PART 


RELATIVE DISK BLOCK 0 


ROOT SEGMENT 
TASK CODE AND DATA TASK IMAGE 
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Figure B-1 Image on Disk of Non-Overlaid Conventional Task 


LABEL BLOCK 0 — TASK AND 
RESIDENT LIBRARY DATA 
LABEL BLOCK 1 — TABLE OF 
LUN ASSIGNMENTS 
LABEL BLOCK 2 — TABLE OF 
LUN ASSIGNMENTS (OPTIONAL) 
CHECKPOINT AREA 
(OPTIONAL) 

TASK HEADER- 

FIXED PART 


TASK HEADER- 
VARIABLE PART 


RELATIVE DISK BLOCK 0 


RELATIVE DISK BLOCK 14 LABEL BLOCK GROUP 


RELATIVE DISK BLOCK 2 


HEADER 


ROOT SEGMENT 


OVERLAY RUN-TIME 
SYSTEM ROUTINES IN 
ROOT FOR LIBRARY 


TASK IMAGE 
AUTOLOAD VECTORS 


REGION DESCRIPTORS 


| SEGMENT DESCRIPTORS 
| WINDOW DESCRIPTORS | 
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OVERLAY DATA BASE 


Figure B-2 Image on Disk of Conventional Non-Overlaid Task 
Linked to Overlaid Library 


RELATIVE DISK BLOCK 0 —— 


RELATIVE DISK BLOCK 1 ——~ 


RELATIVE DISK BLOCK 2 —— 


RELATIVE DISK BLOCK 3 —— 


OVERLAY DATA BASE 


Figure B-3 
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LABEL BLOCK G — TASK AND 
RESIDENT LIBRARY DATA 
LABEL BLOCK 1 — TABLE OF 
LUN ASSIGNMENTS 
LABEL BLOCK 2 — TABLE OF 
LUN ASSIGNMENTS (OPTIONAL) 


LABEL BLOCK 3 — SEGMENT 
LOAD LIST (OPTIONAL) 


CHECKPOINT AREA 
(OPTIONAL) 


TASK HEADER- 
FIXED PART 


TASK HEADER- 
VARIABLE PART 


HEADER 


: LABEL BLOCK GROUP 


ROOT SEGMENT 


OVERLAY RUN-TIME 
SYSTEM ROUTINES IN ROOT ~ 


AUTOLOAD VECTORS 


REGION DESCRIPTORS 
SEGMENT DESCRIPTORS 


WINDOW DESCRIPTORS 
OVERLAY SEGMENT 1 TASK IMAGE 
AUTOLOAD VECTORS 
OVERLAY SEGMENT 2 


AUTOLOAD VECTORS 


OVERLAY SEGMENT N 


AUTOLOAD VECTORS 
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Image on Disk of Conventional Overlaid Task 
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LABEL BLOCK 0 — TASK AND RESIDENT LIBRARY DATA 
LABEL BLOCK 1 — TABLE OF LUN ASSIGNMENTS 
LABEL BLOCK 2 — 

TABLE OF LUN ASSIGNMENTS (OPTIONAL) 
LABEL BLOCK 3 — SEGMENT LOAD LIST (OPTIONAL) 


CHECKPOINT AREA (OPTIONAL) 


RELATIVE DISK BLOCK 0 


1 
RELATIVE DISK BLOCK LABEL BLOCK GROUP 


RELATIVE DISK BLOCK 2 


RELATIVE DISK BLOCK 3 


TASK HEADER (UNUSED COPY) FIXED PART 


TASK HEADER (UNUSED COPY) VARIABLE PART 


TASK ROOT — INSTRUCTION SPACE ; 
AUTOLOAD VECTORS — I-SPACE PART 


TASK HEADER (USER’S COPY) FIXED PART 


TASK HEADER (USER'S COPY) VARIABLE PART 


TASK STACK AREA 
TASK ROOT — DATA SPACE 


AUTOLOAD VECTORS — D-SPACE PART 


TASK ROOT 
I-SPACE PART 


TASK ROOT 
D-SPACE PART 


WINDOW DESCRIPTORS 


OVERLAY SEGMENT 1 — I-SPACE 
AUTOLOAD VECTORS — I-SPACE PART 


OVERLAY SEGMENT 1 — D-SPACE 
AUTOLOAD VECTORS — D-SPACE PART 
OVERLAY SEGMENT 2 — I-SPACE 
____ AUTOLOAD VECTORS — LSPACE PART _ 


OVERLAY SEGMENT 2 — D-SPACE 
AUTOLOAD VECTORS — D-SPACE PART 


TASK IMAGE 


OVERLAY SEGMENT N — I-SPACE 
AUTOLOAD VECTORS — I-SPACE PART 


OVERLAY SEGMENT N — D-SPACE 
AUTOLOAD VECTORS — D-SPACE PART 
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Table B-1 
Task and Resident Library Data 


Parameter Definition 


LSBTSK Task name consisting of two words in Radix=-50 format. 
This parameter is set by the TASK keyword. 


LSBPAR Partition name consisting of two words in Radix-50 
format. This parameter is set by the PAR keyword. 


(continued on next page) 


Parameter 


LSBSA 


LSBHGV 


LSBMXV 


LSBLDZ 


LSBMXZ 


LSBOFF 


LSBWND 


LSBSYS 
LSBWND 
LSBSEG 


LSBFLG 
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Table B-1l (Cont.) 
Task and Resident Library Data 


Definition 


Starting address of task. Marks the lowest task virtual 
address. This parameter is set by the PAR keyword. 


Highest virtual address mapped by address window 0. 
Highest task virtual address. When the task does not 
have memory-resident overlays, the value is set to 


LSBHGV. 


Task load size in units of 64-byte blocks. This value 
represents the size of the root segment. 


Task maximum size in units of 64-byte blocks. This 
value represents the size of the root segment plus any 
additional physical memory needed to contain task 
overlays. 

Task offset into partition in units of 64-byte blocks. 
This value represents the size of the mapped array area, 
which precedes the task's code and data in the 
partition. 


Number of task window blocks less library window blocks 
-- Low byte 


System ID -- High byte 
Number of task windows (excluding resident libraries). 
Size of overlay segment descriptors (in bytes). 
Task flags word. The following flags are defined: 
Bit Flag Meaning When Bit = 1 


15 TSSPIC Task contains position-independent code 
(PIC). 


14 TSSNHD Task has no header. 

13 TSSACP Task is ancillary control processor. 
12 TSSPMD Task generates Postmortem Dump. 

ll TSSSLV Task can be slaved. 

10 TSSNSD No SEND can be directed to task. 

9 (Not used) 

8 TSSPRV Task is privileged. 

7 TSSCMP Task is built in compatibility mode. 
6 TSSCHK Task is not checkpointable. 

5 TSSRES Task has memory-resident overlays. 


(continued on next page) 
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Table B-1 (Cont.) 
Task and Resident Library Data 


Parameter Definition 
Bit Flag Meaning When Bit = 1 
LSBFLG 4 TSSIOP Privileged task does not map I/0 page 
(Cont.) 


1 TSSNXH Task was built with pool resident 
header (non external) 


LSBDAT Three words containing the task creation date as 2-digit 
integer values as follows: 


@® Year since 1900 
e Month of year 
@ Day of month 
LSBLIB Resident library entries. 
LSBPRI Task priority set by the PRI keyword. 


LSBXFR Task transfer address. Used to initiate a bootable core 
image, for example, the resident executive. 


LSBEXT Task extension size in units of 32-word blocks. This 
Parameter is set by the EXTTSK keyword. 


LSBSGL Relative block number of segment load list. Set to 0 if 
no list is allocated. 


LSBHRB Relative block number of header. 
LSBBLK Number of blocks in label block group. 
LSBLUN Number of logical units. 

LSBROB Relative block number of R/O image. 
LSBROL R/O load size in 32-word blocks. 
LSBRDL Size of R/O data in 32-word blocks. 
LSBHDB Relative block number of data header. 
LSBDHV High vitrual address of data window 1. 
LSBDMV High virtual address of data. 

LSBDLZ Load size of data 


LSBDMZ Maximum size of data 
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Label Offset 
2 
LSBPAR 4 
L$BSA 10 Base address of task 
L$BHGV 12 Highest window 0 virtual address 
LSBMXV 14 Highest virtual address in task 
L$BMXZ 20 Maximum size in 64-byte blocks 
LSBWND/LSBSYS 24 System |.D, | Number of window blocks* 
L$BSEG 26 Size of overlay segment descriptors 
L$BFLG 30 Task flag word 
L$BDAT 32 Task creation date — Year 
34 
36 — Day 
42 Name RSLNAM 
44 Base address of library R$LSA Library 
46 | Highest address in first library window RSLHGV | Request 
0 RSLMXV 
52 | _Library load size (64-byte blocks) RSLLDZ 
56 | Library offset into region RSLOFF 
60 : Number of library window blocks RSLWND 
62 Size of library segment descriptors RSLSEG 
64 Library flag word RSLFLG 
66 Library creation date — Year RS$LDAT 
70 
72 
B06: Wintel 
LSBPRI 346 
LSBXFR 350 
LSBEXT 362 
LSBSGL 354 
LSBHRB 386 
LSBBLK 360 
isanoe 208 
LSBROL 366 
LSBRDL 370 
Lseon 402 
(Gg. gee em | *Less library window biocks. 
Z2K-475-81 
Figure B-5 Label Block 0 -- Task and Resident Library Data 


Table B-2 describes the contents of the resident shared region name 
block. TKB constructs this block by referring to the disk image of 
the resident shared region. The format is identical to words 3 
through 16 of the label group block. 


DETAILED TASK IMAGE FILE STRUCTURE 
Table B-2 
Resident Library/Common Name Block Data 
a 
Parameter Definition 
i ee 


RSLNAM Shared region name consisting of 2 words in Radix-50 
format. 


RSLSA Base virtual address of library or common. 

RSLHGV Highest address mapped by first library window. 

RSLMXV Highest virtual address in library or common. 

RSLLDZ Shared region load size in 64-byte blocks. 

RSLMXZ Library maximum size in 64-byte blocks. This value 
represents the size of the root segment plus the sum of 
all memory-resident overlays. 

RSLOFF Size of mapped array space allocated by resident 
library. This value is added to the mapped array area 
of the task. 

RSLWND Number of window blocks required by library. 


RSLSEG Size of library overlay segment descriptors in bytes. 


RSLFLG Library flags word. The following flags are defined: 


Bit Meaning 

15 LDSACC -- Access intent (l=read/write, 
0=read-only) 

14 LDSRSV -- APR was reserved 

13 LDSCLS -- Library is part of a cluster 


2 LDSREL -- Position-independent code (PIC) flag 
(1=PIC) 
1 LDSTYP -- Shared region type (1 = common, 


0 = library) 


RSLDAT Three words containing the shared region creation date 
in 2-digit integer values as follows: 


@e Year since 1900 
@ Month of year 


@ Day of month 
a ee es 


The table of LUN assignments, illustrated in Figure B-6, contains the 
name and logical unit number of each device assigned. Label block 2 
(the second block of LUN assignments) is allocated only if the number 
of LUNS exceeds 128, 
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TKB creates the segment load list if the image contains only 
memory-resident overlays. The segment load list is used only in 
RSX-11S systems for loading tasks that have resident overlays. Figure 
B-7 illustrates the segment load list. Each entry in the list gives 
the length, in bytes, of a memory-resident overlay segment. 


LUN 1 
e 
e 


e 
Device name 
Unit number 


Device name 


e 
e 


e 
| Device name | 
Unit number 


LUN 128 


LUN 129 


LUN 255 


ZK-476-81 


Figure B-6 Label Blocks 1 and 2 -- Table of LUN Assignments 


Length of root segment 
Length of first overlay segment 
Length of second overlay segment 
e 
e 


ae eel 
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Figure B-7 Label Block 3 ~- Segment Load List 


B.2 CHECKPOINT AREA 


The checkpoint area is created by the /AL switch (refer to Chapter 
10). The checkpoint area is as large as the task image plus any areas 
created by the EXTTSK, PAR, or VSECT options. The checkpoint area 
does not include space for the external header if the /XH switch was 
specified. 
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B.3° HEADER 


As shown in Figures B-1 through B-4, the task header starts on a block 
boundary and is immediately followed by the task image. The header is 
read into memory with the task image. 


The header is divided into two parts: a fixed part as shown in Figure 
B-8; and a variable part as shown in Figure B-9. The offsets for the 
fixed part are defined by macro HDRDFS residing in LB:[1,1]EXEMC.MLB. 


The variable part of the header contains window blocks that describe 
the following: 


@ The task's virtual-to-physical mapping 
@e Logical unit data 
@ Task context 


Although the header is fully accessible to the task, you. should 
consider only the information in the low-memory context (H.DSW through 
H.VEXT) in the fixed part of the header to be accurate. In a mapped 
system, the Executive copies the header of an active task to protected 
memory. Subsequent Executive updates to the header are made to this 
copy, not to the header copy within the running task. 


The following sections provide more detail on the low-memory context 
and on Logical Unit Table entries (the Logical Unit Table is part of 
the variable part of the header; see Figure B-9). 


NOTE 


To save the identification, you should 
move the initial value set by the Task 
Builder to local storage. When the 
program is fixed in memory and being 
restarted without being reloaded, you 
must test the reserved program words for 
their initial values to determine 
whether the contents of R3 and R4 should 
be saved. 

The contents of RO, Rl, and R2 are only 
set when a debugging aid is included in 
the task image. 


B.3.1 Low-Memory Context 


The low-memory context for a task consists of the Directive Status 
Word and the impure area vectors. TKB recognizes the following global 
names: 


Name Meaning 

»FSRPT File Control Services work area and buffer pool vector 
SOTSV FORTRAN OTS work area vector 

N.OVPT Overlay run-time system work area vector 

SVEXT Vector extension area pointer 
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H.CUIC 
H.DUIC 
H.EPS 
H.IPC 
H.ISP 
H.ODVA 
H.ODVL 
H.TKVA 
H.TKVL 
H.PFVA 
H.FPVA 
H.RCVA 
H.EFSV 
H.FPSA 
H.WND 
H.DSW 
H.FCS 
H.FORT 52 
H.OVLY 54 
H.VEXT 56 


Low-Core 
Context 


H.SPRI/H.NML = 60 


Swapping priority 


H.RRVA 62 
64 
66 
70 
H.GARD 72 
H.NLUN 74 
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Figure B-8 Task Header, Fixed Part 


The only proper reference to these pointers is by symbolic name. The 
pointers are read-only. If you write into them, the result will be 


lost on the next context switch. 


The impure area pointers contain the addresses of the storage used by 
the reentrant library routines listed above. 


B-11 
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The address contained in the vector extension pointer locates an area 
of memory that can contain additional impure area pointers. 


H.LUN | LUN Table (2 words per LUN) | 


Number of window blocks Offsets 
Window size (in 32-word blocks) W.BSIZ 
Offset into partition (in 32-word blocks) W.BOFF 


W.BNPD/W.BFPD 


Number of PDRs to Map First PDR Address 


Contents of last PDR 


W.BLPD 


Current PS 


Current PC Initial Values 


Current R5 Relative block number of header 


Current R4 Ident. word #2 


Current R3 Ident. word #1 


Current R2 Task name word #2 
Current R1 Task name word #1 
Program transfer address 


Figure B-9 Task Header, Variable Part 


Current RO 


Header guard word 
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Figure B-10 illustrates the format of the vector extension area. Each 
location within this area contains the address of an impure storage 
area that can be referred to by subroutines within a resident library; 
these subroutines must be reentrant. The address of this area 
(location $VEXTA) is contained at absolute address SVEXT in the task 
header. Addresses below SVEXTA, referred to by negative offsets, are 
reserved for DIGITAL applications. Addresses above SVEXTA, referred 
to by positive offsets, are allocated for user applications. 


DETAILED TASK IMAGE FILE STRUCTURE 


SVEXT 
Reserved for 
DIGITAL use 
$VEXTA ePSECT $$V EX1 Reserved for 


user applications 


ZK-480-81 
Figure B-10 Vector Extension Area Format 

The program sections $SVEX0 and S$$VEX1 have the attributes D, GBL, RW, 
REL, and OVR. 
The program section attribute OVR facilitates defining the offset to 
the vector and initializing the vector location at link time. For 
example: 

-GLOBL SVEXTA + MAKE SURE VECTOR AREA IS LINKED 

-PSECT SSVEX1,D,GBL,REL,OVR 

SSS=. ; POINT TO BASE OF POINTER TABLE 


- BLKW N OFFSET TO CORRECT LOCATION 


7 
; IN VECTOR AREA 


LABEL: -WORD IMPURE ; SET IMPURE AREA ADDRESS 
OF FSET==LABEL-BEG ; DEFINE OFFSET 

~PSECT 
IMPURE: 


You should centralize all offset definitions within a single module 
from which the actual vector space allocation is made. Also, you 
should write the source code with conditional statements to create two 
object modules: one that reserves the vector storage; and one that 
defines the global offsets that will be referred to by your resident 
library's subroutines. 


Note that the sequence of instructions above intentionally redefines 
the global symbol. The Task Builder reports an error if this value 
differs from the centralized definition. 
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You can locate your vector through a sequence of instructions similar 
to the following: 
MOV @#VEXT,RO 7 GET ADDRESS OF VECTOR EXTENSIONS 
; 


MOV OFFSET (RO) ,RO POINT TO IMPURE AREA 
- END 


B.3.2 Logical Unit Table Entry 


Figure B-1l illustrates the format of each entry in the Logical Unit 


Table. 
UCB address 
Window block pointer 
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Figure B-1l1 Logical Unit Table Entry 


The first word contains the address of the device unit control block 
in the Executive system tables. That block contains device-dependent 
information, 


The second word is a pointer to the window block if the device is file 
structured. 


The UCB address is set during task installation if a corresponding ASG 
parameter is specified at task-build time. You can also set this word 
at run time with the Assign LUN Directive to the Executive. 


The window block pointer is set when a file is opened on the device 
whose UCB address is specified by word 1. The window block pointer is 
cleared when the file is closed. 


B.4 TASK IMAGE 


The system reads the task image into memory beginning with the task 
header (see Figures B-l through B-4). The root segment of a 
conventional task image is a set of contiguous disk blocks; it is 
therefore loaded with i disk ss ‘H : 
‘ ee salah fe = Reis 


Each overlay segment of the task image begins on a block boundary (see 
Figure B-3). Note that a given overlay segment occupies as many 
contiguous disk blocks as it needs to supply its space request. The 
maximum size for any segment, including the root, is 32K minus 32 
words. 


Figures B-12 
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NOTE 


One exception to the block boundary 
alignment of segments occurs when shared 
regions contain resident overlays. When 
this occurs, the image is compressed 
and, instead of being aligned on block 
boundaries, segments are aligned on 
32-word boundaries. This facilitates 
the loading of regions. 


and B-13 illustrate the structure 


components of the task-resident overlay data base. 


AUTOLOAD 
VECTOR 


AUTOLOAD 
VECTOR 


AUTOLOAD 
VECTOR 


SEGMENT 
DESCRIPTOR 
WINDOW 
DESCRIPTOR 


SEGMENT 
DESCRIPTOR 


SEGMENT WINDOW 
DESCRIPTOR DESCRIPTOR 


@) Window descriptors are necessary for the 
windows that the Overlay Run-Time 
System uses to map memory resident 
overlays. The Overlay Run-Time System 
also needs window descriptors to map 
disk-resident overlays that are up-tree 
from memory-resident overlay segments. 


The Overlay Run-Time System uses 
region descriptors to map overlaid 


libraries. 


Figure B-12 Task-Resident Overlay Data Ba 


for a Conventional Overlaid Task 


and principal 


REGION 
DESCRIPTOR 
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AUTOLOAD 
VECTOR 


D-SPACE PART 


WINDOW 
DESCRIPTOR 
FOR |-SPACE 


SEGMENT 
DESCRIPTOR 


EXTENSION 


WINDOW 
DESCRIPTOR 
FOR D-SPACE 


AUTOLOAD 


RECTOR: SEGMENT WINDOW 


D-SPACE PART DESCRIPTOR DESCRIPTOR 


EXTENSION. FOR I-SPACE 


WINDOW 
DESCRIPTOR 
FOR D-SPACE 


AUTOLOAD 


Sie eae SEGMENT WINDOW REGION 
D-SPACE PART DESCRIPTOR DESCRIPTOR DESCRIPTOR 


(A) Window descriptors are necessary for the 
windows that the Overlay Run-Time 
System uses to map memory resident 
overlays. The Overlay Run-Time System 
also needs window descriptors to map 
disk-resident overlays that are up-tree 
from memory-resident overlay segments. 


The Overlay Run-Time System uses 
region descriptors to map overlaid 
libraries. 
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Autoload vectors are generated whenever a reference is made to an 
autoloadable entry point in a segment located farther away from the 
root than the segment making the reference. 


One segment descriptor is generated for each overlay segment in the 
task or shared region. The segment descriptor contains information on 
the size, virtual address, and location of the segment within the task 
image file, In addition, it contains a set of link words that point 
to other segments. The overlay structure determines the link word 
contents, 
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The window descriptor contains information required to issue the 
mapping directives. TKB allocates one window descriptor for each 
memory-resident overlay in the structure. 


The region descriptor contains information required to attach a 
resident library or common block. There is one region descriptor for 
each shared region containing memory-resident overlays. 


The following sections describe each data base component in greater 
detail. 


B.4.1 Autoload Vectors for Conventional Tasks 


The autoload vector table consists of one entry (put into the task 
image for each autoload entry point) in the form shown in Figure B-14. 


JSR PC,@.NAUTO 


PC RELATIVE OFFSET TO .NAUTO 


SEGMENT DESCRIPTOR ADDRESS 


ENTRY POINT ADDRESS 
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Figure B-14 Autoload Vector Entry for Conventional Tasks 


The autoload vector executes an indirect JSR instruction to SAUTO 
through .NAUTO. Following the JSR instruction is a pointer to the 
descriptor for the segment to be loaded. Following the descriptor is 
the real address of the required entry point. 
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MOV (PC)+, -(SP) 


ADDRESS OF PACKET (D-SPACE} 


JMP @.NAUTO 
PC RELATIVE OFFSET TO .NAUTO 


I-SPACE PORTION 


ADDRESS OF SEGMENT DESCRIPTOR 
ENTRY POINT ADDRESS 


D-SPACE PORTION 
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B.4.3 Segment Descriptor 


The segment descriptor for a conventional task consists of a fixed 
part and two optional parts. The fixed part is six words long. If 
the manual-load feature is used (SLOAD), two words are added 
containing the segment name. When a memory-resident overlay structure 
is included, a ninth word is appended that points to the window 
descriptor. 


Figure B-16 illustrates the contents of the segment descriptor. 
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TASK-RESIDENT SEGMENT DESCRIPTOR OFFSETS 


15 12 11 BYTE 


FLAGS RELATIVE DISK BLOCK ADDRESS 0 


VIRTUAL LOAD ADDRESS OF SEGMENT 2 


LENGTH OF SEGMENT IN BYTES 4 


LINK UP 6 
LINK DOWN 10 
LINK NEXT 12 


SEGMENT NAME (2-WORD RADIX 50) 14 


WINDOW DESCRIPTOR ADDRESS 20 


FLAGS: 15-TASK RESIDENT FLAG (ALWAYS 1) 
14-SEGMENT HAS DISK ALLOCATION (1=NOQ) 
13-SEGMENT IS LOADED FROM DISK (1=YES) 
12-SEGMENT IS LOADED AND MAPPED (0=YES) 


OR | 


Ty 


— 
hang 


hi eee fies 
' Por ans ml 
O.1F-O — 
nak bs COD a ; Ma 

a ee ia a : us 


Figure B-16 Segment Descriptor 


Word 0 contains the relative disk address in bits 0 through 11 and the 
segment status in bits 12 through 15. Each segment in the task image 
file begins on a disk block boundary. The relative disk address is 
the block number of the segment relative to the start of the root 
segment. The segment status flags are defined as follows: 


Bit Setting 
15 Always set to 1 


14 0 = Segment has disk allocation. 

1 = Segment does not have disk allocation. 
13 Segment is not loaded from disk. 
Segment is loaded from disk. 


ro 
' 


12 0 = Segment is loaded and mapped. 
1 = Segment is either not loaded or not mapped. 
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Word 1 contains the load address of the segment. This address is the 
first virtual address of the area where the segment will be loaded. 
Word 2 specifies the length of the segment in bytes. 


Words 3, 4, and 5 point to the following segment descriptors: 


e Link up -- The next segment away from the root (0=none). 
@ Link down -- The next segment toward the root (0=none). 
@e Link next -- The adjoining segment; the link-next pointers 


are linked in circular fashion. 
When the system loads a segment, the overlay run-time system follows 


the links to determine which segments are being overlaid and should 
therefore be marked out of memory. For example: 


AO 


The segment descriptors are linked as follows: 


tC A22 A21 A22 A21“—~ A22 
Al A2 Al A2 Al A2 

AO AO {no 
link up link down link next 


If there is a co-tree, the link next for the root segment descriptor 
points to the co-tree root segment descriptor. 


Words 6 and 7 contain the segment name in Radix-50 format. 


Word 8 points to the window descriptor used to map the segment 
(O=none). 


B.4.4 Window Descriptor 


TKB allocates window descriptors only if you define a_ structure 
containing memory-resident overlays. Figure B-17 illustrates the 
format of a window descriptor. 


Words 0 through 7 constitute a window descriptor in the format 
required by the mapping directives. If the memory-resident overlay is 
part of the task, the region ID is 0. If the memory-resident overlay 
is part of a shared region, the overlay loading routine fills in the 
ID at run time, 


Words 8 and 9 contain additional data that is referred to by the 
overlay routines. Bit 15 of the flags word, if set, indicates that 
the window is currently mapped into the task's address space. 


Word 9 contains the address of the associated region 
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descriptor. 


If 


the memory-resident overlay is part of the task, and no region 
descriptor is allocated, this value is 0. 


Word 


15 8 


Base Active Page Register 


Virtual base address 


7 0 
Window ID 


Window size in 64-byte blocks 

Region ID 

Offset in partition 
Length to map 


Status word 


Send/receive buffer address (always 0) 


Flags word 
Address of region descriptor 
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Figure B-17 Window Descriptor 


B.4.5 Region Descriptor 


The region descriptor is allocated only when the memory-resident 


overlay structure is part of a shared region. 


the format of a region descriptor. 


Word 


0 


1 


2 


Region ID 


Region 
name 
partition 


Region status 
TT 


Protection codes (always Q) 
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Figure B-18 Region Descriptor 


Figure B-18 illustrates 
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Words 0 through 7 constitute a region descriptor in the format 
required by the mapping directives. The flags word is referred to by 
the overlay load routine. Bit 15 of the flags word, if set, indicates 
that a valid region identification is in word 0. If this bit is 
clear, the overlay load routine issues an Attach Region directive 
(with protection code set to 0) to obtain the identification. 
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HOST AND TARGET SYSTEMS 


C.1 INTRODUCTION 


You can build a task on one system (the host), and run it on another 
(the target). For example, your installation might consist of one 
large computer system with mapping hardware, and several smaller 
unmapped systems. On the large system you could create and debug 
tasks, and then transfer them to the smaller systems to run. 


For example, if you are developing a task named TK3, using the default 
partition of your host system, the TKB command could be: 


>TKB TK3,TK3=SQ1,SQ2 


When you are ready to move TK3 to a target system, you build it again, 
indicating the mapping status of the target system and naming the 
partition in which the task is to reside: 


>TKB 

TKB>TK3/-MM, TK3=SQ1,SQ2 
TKB>/ 

Enter Options: 

TKB> PAR=PART1:100000:40000 
TKB> // 


The resulting task image is ready to run on the unmapped target 
system. 


You can transfer a task from the host system to the target system by 
following these steps: 


1. Build the task image specifying the partition in which the 
task will run. If the target system is an unmapped system, 
specify the partition's base address and size. 


2. Ensure that any shared regions accessed by the task are 
present in both systems. 


3. If the target system and the host system do not have the same 
mapping status, set the Memory Management switch (/MM or 
/-MM) to reflect the mapping status of the target system. 


The task code must not use any hardware options (FPP, EIS, EAE, and so 
forth) that are not present on the target system. This is 
particularly important if you are a FORTRAN user because FORTRAN tasks 
often use mathematics routines that are hardware dependent. (Refer to 
the IAS/RSX-11 FORTRAN IV Installation Guide and the IAS/RSX-11 
FORTRAN IV User's Guide for more information on FORTRAN requirements) . 
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C.2 EXAMPLE C-1: TRANSFERRING A TASK FROM A HOST TO A TARGET SYSTEM 


In this section, the resident library LIB and the task that refers to 
it, MAIN (from Example 4, Chapter 5), are rebuilt to run on an 
unmapped system. To save space, only the Task Builder command 
sequences are shown. 


Assuming that the target system has a partition within it named LIB, 
you need to make only two changes to the original command sequence 
that builds the library: 


1. You must attach the negated memory management switch (/-MM) 
to the image file specification. 


2. You must specify the partition base and length. 
The modified command sequence is as follows: 


TKB>LIB/-HD/P1/-MM,LIB/-WI,LIB=LIB 
TKB>/ 

Enter Options: 

TKB>STACK=0 
TKB>PAR=LIB:136000:20000 

TKB>// 


If the target system does not contain a partition of the same name as 
that of the shared region, you must change the name of the shared 
region to match the name of an existing partition in the target 
system. This is a requirement of RSX-11M; on RSX-11M-PLUS systems it 
is not. 


Assuming that the target system has a partition named GEN and that the 
task MAIN is to run in that partition in the target system, you must 
make three changes to the command sequence that builds the task MAIN: 


1. You must attach the negated memory management switch (/-MM) 
to the task image file specification. 


2. You must eliminate the APR parameter of the RESLIB keyword. 


3. You must explicitly specify the base address and length of 
the partition in which the task is to reside. 


The modified command sequence is as follows: 


TKB>MAIN/-MM ,MAIN/MA/-WI=MAIN 
TKB>/ 

Enter Options: 
TKB>RESLIB=LIB/RO 
TKB>PAR=GEN: 30100:40000 
TKB>// 


Example C-l1, Part 1 shows the map file of the resident library LIB for 
an unmapped system. LIB is bound to the partition base specified by 
the PAR keyword in the task-build command sequence. Note that the 
shared region is declared position independent even though it is bound 
to the partition base 136000. The position-independent declaration is 
not necessary in this example because the referencing task MAIN does 
not require the program section names within the library in order to 
refer to it. However, in applications involving tasks that require 
the program section names from the library, you must declare the 
library position independent so that TKB will place the program 
section names in the library's symbol definition file. 


LIB. 


Part 
Iden 
Task 
Task 
Tota 
Task 
Task 


R-W 


kkk 


R/W 
Disk 


Memo 
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Example C-1, Part 1 Task Builder Map for LIB.TSK 


TSK;1 Memory allocation map TKB M40.10 Page 1 
10-DEC-82 11:50 


ition name : LIB 
tification : 01 
UIC : [303,3] 
attributes: -HD,PI 
1 address windows: 1. 
image size : 64. words 
address limits: 000000 900163 
disk blk limits: 000002 000002 000001 00001. 


Root segment: LIB 


mem limits: 000000 000163 000164 00116. 
blk limits: 000002 000002 000001 00001. 


ry allocation synopsis: 


Sect 


- BL 
AADD 


ion Title Ident 


K.:(RW,I,LCL,REL,CON) 000000 000000 00000. 
: (RO,1I,GBL,REL,CON) 000000 000024 00020. 
000000 000024 00020. LIB ol 


DIVV :(RO,1I,GBL,REL,CON) 000024 000026 00022. 


MULL 


000024 000026 00022. LIB 01 
: (RO,1,GBL,REL,CON) 000052 000024 00020. 
000052 000024 00020. LIB 01 


SAVAL :(RO,1I,GBL,REL,CON) 000076 000042 00034. 


SUBB 


Glob 


000076 000042 00034. LIB 01 
:(RO,I,GBL,REL,CON) 000140 000024 00020. 
000140 000024 00020. LIB Ol 


al symbols: 


AADD 000000-R MULL 000052-R SUBB 000140-R 
DIVV 000024-R SAVAL 000076-R 


kkk 


Task builder statistics: 


Total work file references: 368. 

Work file reads: 0. 

Work file writes: 0. 

Size of core pool: 7086. words (27. PAGES) 
SIZE OF WORD FILE: 768. words (3. PAGES) 


Elapsed time:00:00:03 


File 


LIB.OBJ;1 
LIB.OBJ;1 
LIB.OBJ;1 
LIB.OBJ;1 


LIB.OBJ;1 


Example C-1, 
unmapped 


Part 2 shows the 
system. 
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map file of the task MAIN for an 


The task is bound to the partition base 30100 and 


linked to the shared region LIB, which begins at 136000. 


Example C-1, Part 2 Task Builder Map for MAIN.TSK 


MAIN. TSK;1 Memory allocation map TKB M40.10 Page l 
11-DEC-82 13:41 
Partition name : GEN 
Identification Ol 
Task UIC : [303,3] 
Stack limits: 000274 001273 001000 00512. 
PRG xfr address: 001634 
Total address windows: 2. 
Task image size : 1152. WORDS 
Task address limits: 00000 004327 
R-W disk blk limits: 000002 000006 000005 00005. 
*** Root segment: MAIN 
R/W mem limits: 000000 004327 004330 02264 
Disk blk limits: 000002 000006 000005 00005. 
Memory allocation synopsis: 
Section Title Ident File 
- BLK.:(RW,1I,LCL,REL,CON) 001274 002620 01424. 
001274 000530 00344. MAIN OL MAIN.OBJ;1 
Global symbols: 
AADD 160000-R SAVAL 060000-R SCBDSG 003110-R SCBTMG 003132-R 
DIVV 160000-R SUBB 060000-R $CBOMG 003116-R SCBVER 003116-R 
IO0.WVB 011000 SCBDAT 003074-R SCBOSG 003124-R SCDDMG 003656-R 
MULL 060000-R SCBDMG 003102-R SCBTA 003154-R SCDTB 003312-R 


*** Task builder statistics: 


Total work file references: 1889. 
Work file reads: 0. 
Work file writes: 0, 


Size of core pool: 7086. WORDS (27. PAGES) 
Size of work file: 1024. WORDS (4. PAGES) 


Elapsed time:00:00:07 
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MEMORY DUMPS 


The RSX-lLIM/M-PLUS Postmortem Dump task (PMD) generates postmortem 
memory dumps of tasks that are abnormally terminated. In addition, 
PMD can produce edited dumps, called snapshot dumps, for tasks that 
are running. Section D.1 describes Postmortem Dumps in general; 
Section D.2 discusses the specific case of snapshot dumps. Both types 
of dumps are very useful debugging aids. 


D.1 POSTMORTEM DUMPS 


You can make a task eligible for a Postmortem Dump in any of three 
ways: 


e At task-build time, by specifying the /PM switch for the task 
file. /-PM disables dumps; it is the default condition. 


e When you install a task by using the /PMD switch to override 
the taskbuild option. /PMD=YES enables dumping; /PMD=NO 
disables dumping. 


e When you use the MCR command ABORT (described in the 
RSX-11M/M-PLUS MCR Operations Manual), by including the PMD 
Switch in the command line to specify a dump. 


You should install PMD in a 4K partition in which all other tasks are 
checkpointable. This allows the dump to be generated in a timely 
manner, and prevents the system from being locked up while the dump is 
being generated. PMD can dump either from memory or from the 
checkpoint image of your task. The PMD is sensitive to the location 
of the aborted task; therefore, if the aborted task is checkpointed 
during the dump, PMD switches to reading the checkpoint image. Once 
the task is checkpointed, PMD locks it out of memory until it has 
completed formatting the dump. 


Dumps are always generated on the system disk under UFD {1,4]; 
therefore, to avoid errors from PMD, you must create a UFD for [1,4] 
before installing the task. When PMD finishes generating the dump, it 
attempts to queue the dump to the print spooler for subsequent 
printing. If no spooler is installed, the dump file is left on the 
disk and can be printed at a later time using the Peripheral 
Interchange Program (PIP, described in the RSX-11 Utilities Manual). 


NOTE 


Dump files tend to be somewhat large. 
The dump of an 8K partition averages 
about 340 blocks. Therefore, if there 
is little space on the disk, it is 
important to print and delete the dump 
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file without delay. The print spooler 
automatically deletes all files with the 
type .PMD after printing them. 


Example D-1 shows the contents of a Postmortem Dump and snapshot dump; 
the notes that follow the figure are keyed to the figure and provide a 
description of the dumps contents. Snapshot Dumps are explained more 
fully in Section D.2. 


Example D-1 Sample Postmortem Dump (Truncated) 


POST-MORTEM DUMP @ 


TASK: TT6 @ TIME: 5-OCT-76 15:06 
PC: 000720 © IOT EXECUTION @ 
REGS: RO ~ 000345 R1 = 074400 R2 - 000120 R3 - 140130 


R4 - 000000 R5 ~ 000000 SP - 000304 ps - 170000 
TASK STATUS: MSG AST DST -CHK HLT STP REM MCR @ 
EVENT FLAG MASK FOR <1-16> 000001 © 
CURRENT UIC: [007,001] DSW: 1.@ 
PRIORITY: DEFAULT - 50. RUNNING ~- 50. 1/0 COUNT: 0. TI DEVICE - TT6:@ 


LOAD DEVICE - DBO: LBN: 1,160034 @ 


FLOATING POINT UNIT 
STATUS - 000000 


RO - 000000 000000 000000 000000 10) 
Rl - 000000 000000 000000 000000 
R2 - 000000 000000 000000 000000 
R3 - 000000 000000 000000 000000 
R4 - 000000 000000 000000 000000 
R5 - 000000 000000 000000 000000 


LOGICAL UNITS 


UNIT DEVICE FILE STATUS 
1 DBO: 
2 DBO: 
3 DBO: 
4 DBO: 


OVERLAY SEGMENTS LOADED AND RESIDENT LIBRARIES MAPPED 


STARTING RELATIVE BLOCK: 000002 BASE: 000000 LENGTH: 001454 ® 
STARTING RELATIVE BLOCK: 000004 BASE: 001454 LENGTH: 000264 


~ 
TASK STACK 
ADDRESS CONTENTS ASCII RAD50 ® 
000304 000045 % 7 
TASK IMAGE 
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(continued on next page) 
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Example D-1 (Cont.) Sample Postmortem Dump (Truncated) 


PARTITION: GEN VIRTUAL LIMITS: 000000 - 001777 


000000 000304 000162 000001 067426 ! D6 B4 A 008! 
304 000 162 000 001 000 026 157 ID xr o! 
000010 003401 003401 170017 000352 !AD3 AD3 8PQ E4! 


001 007 001 007 017 360 352 000 i P3! 
000020 000304 000000 000000 ooo000 ! D6 i 

304 000 000 000 000 000 000 000 1D 7 
000030 000000 000000 000000 ooo000 !. ! 

000 000 000 000 000 000 000 000 i t 
000040 000000 140162 074106 oo0001l ! 01z SIO Al 

000 000 162 300 106 170 Od1 000 i r@ Fx 1 | 
000050 000000 000000 001104 000000 ! NT i 

000 000 000 000 104 002 000 000 ! D ! 
000060 000373 000000 000000 000000 ! Fk ! 

373 000 000 000 000 000 000 000 ! 7 
000070 000000 074150 000004 051646 ! SIX D MON: 

000 000 150 170 004 000 246 123 ! hx &S! 
000100 000000 051646 000000 051646 ! MON MON! 

000 000 246 123 000 000 246 123 H &S &S! 
000110 000000 051646 000000 000001] ! MON A! 

000 000 246 123 000 000 001 000 ! &S : 
000120 067020 000000 001777 061404 !QXP YW 03.! 

020 156 000 000 377 003 004 143 tn c! 
000130 000020 000000 000600 007406 ! P IX BPF! 

020 000 000 000 200 001 006 017 ! i 
000140 170000 000720 000000 000000 !8P KX i 

000 360 320 001 000 000 9000 000 !pP ! 
000150 140130 000120 074400 000345 !01 B SNP E/! @ 

130 300 120 000 000 171 345 000 !x@ P ye! 
000160 000000 000000 000000 000000 ! ! 

000 000 000 000 000 000 000 000 4 : 
**k* DUPLICATE THROUGH 000236 *** 
000240 000000 000000 001110 000000 ! NX j 

000 000 000 000 110 002 000 000 I H J 
00250 001454 000264 000000 000000 ! TL ODT ! 

054 003 264 000 000 000 000 000 1, 4 ! 
000260 000001 001612 074360 003413 ! A VZ SN AEC! 

001 000 212 003 360 170 013 007 { px ! 
00270 063014 131574 000000 000000 %'!PMD ... : 

014 146 174 263 000 000 000 000 1£ 3 ! 
000300 001051 000001 000045 050114 ! M3 A 7 L36! 

051 002 001 000 045 000 114 120 !) % LP! 
000310 9000000 000001 000100 000304 ! A AX OD6! 

000 000 001 000 100 000 304 000 ! @ D! 
000320 000524 000000 000000 000000 ! HT ! 

124 001 000 000 000 000 000 000 IT ! 
000330 000000 000000 000000 063014 ! PMD! 

000 000 000 000 000 000 014 146 ! £! 
000340 131574 047123 052120 052123 !... LUK MSX MSS! 

174 263 123 116 120 124 123 124 ! 3 SN PT ST! 
000350 000000 016746 177734 012746 ! DIN 7T CTF! 

000 000 346 035 334 377 346 025 ui f£ \ £1 
000360 001037 104377 103456 005046 ! MW U61 UYF AXx8! 

037 002 377 210 056 207 046 012 ! - & 3! 
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Type of dump: Postmortem or snapshot. If it is a snapshot 
dump, the dump identification is printed. 


The name of the task being dumped, and the date and time the 
dump was generated. 


The program counter at the time of the dump. If it is a 
Postmortem Dump, the reason the task was aborted is printed. 


The general registers, stack pointer, and processor status at 
the time of the dump. 


The task status flags at the time of the dump. See the 
description of ATL or TAL in the RSX-11M/M-PLUS MCR 
Operations Manual for the meaning of the flags. 


The task event flag mask word at the time of the dump. If 
the dump is a snapshot dump, the efn specified in the SNAPS 
Macro will be ON (see Section D.2.2). 


The task UIC and the current value of the directive status 
word. 


The task's priority and default priority, number of 
outstanding I/0 requests, and the terminal from which the 
task was initiated (TI:). 


The task load device and the logical block number for the 
start of the task image on the device. 


The floating-point unit (FPU) registers or the extended 
arithmetic element (EAE) registers if the task is using one 
of these hardware features. If the task is not using the FPU 
or EAE, these registers are not printed. If the task uses 
the FPU and does not specify /FP on the task image file, or 
if it uses the EAE unit and has not specified the /EA switch, 
the registers are not printed. If the machine you are using 
has both an FPU and an EAE, PMD assumes you are using the FPU 
because it is the unit of choice for arithmetic computations. 


The logical unit assignments at the time of the dump. UNIT 
is the logical unit number, and DEVICE is the device to which 
the logical unit is assigned. For snapshot dumps, the file 
names of any open files are displayed under FILE STATUS. 
Postmortem Dumps do not display this information because all 
of the files have been closed as a result of the I/O rundown 
on the aborted task. 


The following are displayed: the overlay segments loaded and 
resident libraries mapped at the time of the dump; the 
relative block number of the segment; the base address; the 
length of the segment; and, for tasks using manual load, the 
segment names. For resident libraries, the library name is 
also displayed. The block number can be used to determine 
which segment is loaded, by reference to the memory 
allocation file generated by the Task Builder. The starting 
block number for each segment is the relative block number of 
the segment. By obtaining a match, you can determine the 
name of the segment in memory. Zero-length segments are 
usually co-tree roots. 


MEMORY DUMPS 


® The task stack at the time of the dump. The address is 
displayed, along with the contents, in octal, ASCII, and 
Radix-50. Each word on the stack is dumped. Tf the stack 
pointer is above the initial value of the stack (H.ISP), only 
one word is dumped. The rest is dumped as part of the task 
image. 


@ The task image itself. The partition being dumped and the 
limits of interest are displayed. For Postmortem Dumps, all 
address windows in use are dumped. For snapshot dumps, the 
virtual task limits that you request are displayed. The dump 
routine rounds the requested low limit down to the nearest 
multiple of eight bytes and rounds the requested high limit 
up to the nearest multiple of eight bytes. The dump image 
displays the virtual starting address of a 4-word block of 
memory, the data in both octal and Radix-50 on the first 
line, and byte octal and ASCII on the second line. A 4-word 
block that is repeated in a contiguous region of memory is 
printed once, and then noted by the message 


*** = DUPLICATE THROUGH xxxxxx *** 
where xxxxxx indicates the last word that is duplicated. If 
the task was aborted, all address windows in use are dumped. 


If the dump is a snapshot dump, up to four contiguous blocks 
of memory can be dumped, if requested. 


D.2 SNAPSHOT DUMP 


Snapshot dumps are edited dumps produced for running tasks. You can 
request a snapshot dump any number of times during the execution of a 
task. The information generated is under the control of the 
programmer. 


Snapshot dumps are generated by the following macros: 


@ SNPDFS -- Defines offsets in the snapshot dump control block 
and defines control bits, which control the format of the dump 

@ SNPBKS -- Allocates the snapshot dump control block (see Table 
D-1) 

e SNAPS -- Causes a snapshot dump to be generated 


SNPBKS and SNAPS issue calls to SNPDFS; so, you need not explicitly 
issue the SNPDFS macro call. Sections D.2.1 and D.2.2 describe the 
SNPBKS macro and the SNAPS macro, respectively. 


MEMORY DOMPS 


Label Offset 
SB.CTL 0 CONTROL FLAGS 
SB.DEV 2 DEVICE MNEMONIC 
SB.UNT 4 UNIT NUMBER 
SB.EFN 6 EVENT FLAG 
SB.ID 10 SNAP IDENTIFICATION 
SB ERE tEIY «712 MEMORY BLOCK 1 
ays ta LIMITS 
tbe) - 18 MEMORY BLOCK 2 
cp ee LIMITS 
(L3) 22 MEMORY BLOCK 3 
Peas LIMITS 
(L4) 26 MEMORY BLOCK 4 
SB.PMD 32 eee 
ah IN RADIX-50 
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Figure D-1 Snapshot Dump Control Block Format 


D.2.1 Format of the SNPBKS Macro 


The format of the SNPBKS macro call is: 


dev 


unit 


ctl 


SNPBKS dev,unit,ctl,efn,id,L1,H1,L2,H2,L3,H3,L4,H4 


The 2-character ASCII name of the device to which the dump is 
directed. If it is a directory device, the UFD [1,4] must be on 
the volume. The dump is written to the disk and then spooled to 
the line printer. If there is no print spooler, the file is left 
on the disk. If the device is not a directory device, the dump 
goes directly to the device. 


The unit number of the device to which the dump is directed. 


The set of flags that control the format of the dump and the data 
to be printed. The flags are: 


SC.HDR Print the dump header (items 3 to 10 in Figure 
D-1). Items 1 and 2 are always printed. 

SC.LUN Print information on all assigned LUNs (item 11). 

SC.OVL Print information about all loaded overlay segments 
(item 12). 
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SC.STK Print the user stack (item 13). 


SC.WRD Print the requested memory in octal words and 
Radix-50 (item 14). 


SC.BYT Print the requested memory in octal bytes and ASCII 
(item 14). 


efn 
The event flag to be used to synchronize your program and PMD. 
id 
A number that identifies the snapshot dump. Because dumps can be 
requested at different times and under different conditions, this 
ID is used to identify the place or reason for the dump. 
L1,2,L3,L4 
The starting addresses of the memory blocks to be dumped. 


H1,H2,H3,H4 


The ending addresses of the memory blocks to be dumped. 


NOTE 
If no memory is to be dumped, each limit 
(L1,L2,L3,L4,H1,H2,H3,H4) should be 0. 


Only one snapshot dump control block is allowed. It generates the 
global label ..SPBK. 
NOTE 
Because SNPBKS is used to allocate 
storage for the snapshot dump control 
block, all arguments except dev must be 


valid arguments for .WORD or  .BYTE 
directives. 


D.2.2 Format of the SNAPS$ Macro 
The format of the SNAP$ macro is: 

SNAPS ctl,efn,id,L1,H1,L2,H2,L3,H3,L4,H4 
ctl 


The set of flags that control the format of the dump and the data 
to be printed. The flags are: 


SC.HDR Print the dump header. 

Sc.LUN Print information on all assigned LUNs. 

SC.STK Print the user stack. 

SC.OVL Print information about all loaded overlay 


segments. 
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SC.WRD Print the requested memory in octal words and 
Radix-50. 
SC.BYT Print the requested memory in octal bytes and 
ASCII. 
efn 
The event flag to be used to synchronize your program and PMD, A 
Wait-For-Single-Event-Flag directive is always generated to 
perform synchronization. 
id 
A number that identifies the snapshot dump. Because dumps can be 
requested at different times and under different conditions, this 
ID is used to identify the place or reason for the dump. 
L1,L2,L3,L4 
The starting addresses of memory blocks to be dumped. 
H1,H2,H3,H4 


The ending addresses of memory blocks to be dumped. 


NOTES 


1. If no memory is to be dumped, each limit 
(L1,L2,L3,L4,H1,H2,H3,H4) should be 0. 


2. You can set the control flags in any 


combination; they are not mutually 
exclusive. Thus, any number of options can 
be obtained; for example, 


SC.HDR!SC.LUNISC.WRD prints the header, 
LUNS, and the requested memory in word octal 
and Radix-50 mode. 


3. Arguments should be specified only to 
override the information already in the 
snapshot dump control block. 


4. Because SNAPS generates instructions to move 
data into the snapshot dump control block, 
its arguments must be valid source operands 
for MOV instructions. 


D.2.3 Example of a Snapshot Dump 


The sample program shown in Example D-2 causes two snapshot dumps to 
be printed directly on LP0O:. The first dump uses the parameters 
defined in the snapshot dump control block. The header is generated, 
and the data in relative locations BLK to BLK+220 is displayed, in 
word octal and Radix-50. The identification on the dump is 1. 


The second dump causes the data in the locations BLK to BLK+220 to be 
displayed in byte octal and ASCII. A header is also generated. The 
dump identification is 64 (100 octal). Figures D-3 and D-4 show the 
dumps generated by the sample program. 


SNPTST - TEST SNAP DUMP AND PMD MACRO M1010 03-SEP-76 15:57 PAGE 1 


1 .TITLE SNPTST —- TEST SNAP DUMP AND PMD 
2 -IDENT /O1/ 
3 -MCALL SNPBKS,SNAPS,CALL 
4 000000 BLK: SNPBKS LP,0,SC.HDR!SC.OVL!SC.WRD,1,1,BLK,BLK+220 
5 000036 123 116 120 BUF: .ASCIZ /SNPTST/ 
000041 124 123 124 
000044 000 
6 .EVEN 
7 000046 START: SNAPS 
8 000216 012700 000036' MOV #BUF,RO 
9 000222 CALL SCATS5 
10 000226 SNAPS #SC.HDR!ISC.OVL!SC.BYT,,#100 
11 000412 000004 IoT 
12 000046! . END START 


SNPTST - TEST SNAP DUMP AND PMD MACRO M1010 03-SEP-76 15:57 PAGE 1-1 
SYMBOL TABLE 


BLK O000000R SB.EFN= 000006 SC.BYT= 000040 SC.STK= 000010 SDSW = *##k¥KKK GX 
BUF 000036R SB.ID = 000010 SC.HDR= 000001 SC.WRD= 000020 SSST2 = 000027 
IE.ACT= ****%* GX SB.LM1= 000012 SC.LUN= 000002 START 000046R --SPBK 000000RG 
SB.CTL= 000000 SB.PMD= 000032 SC.OVL= 000004 SCAT5 = **exe* GX »«eSNP= 000032 
SB.DEV= 000002 SB.UNT= 000004 
- ABS. 000000 000 

000414 001 


ERRORS DETECTED: 0 


VIRTUAL MEMORY USED: 1335 WORDS ( 6 PAGES) 
DYNAMIC MEMORY AVAILABLE FOR 30 PAGES 
ASSEMBLY TIME (ELAPSED): 00:00:14 
SNPTST,SNPTST=SNPTST 


Example D-2 Sample Program That Calls for Snapshot Dumps 


SdwWod AYOWAW 


MEMORY DUMPS 


Example D-3 Sample Snapshot Dump (in Word 


SNAPSHOT DUMP ID: 1 


Octal and Radix-50) 


TASK: TT6 TIME: 5-OCT~76 15:06 
PC: 000522 
REGS: RO - 000000 RL = 100104 R2 - 000000 R3 - 140130 


R4 - 000000 R5 - 000000 SP - 000304 

TASK STATUS: MSG -CHK STP WFR REM MCR 
EVENT FLAG MASK FOR 1-16> 000001 
CURRENT UIC: [007,001] DSW: 1. 
PRIORITY: DEFAULT - 50. RUNNING - 50. I/O COUNT: 
LOAD DEVICE - DBO: LBN: 1,160034 
FLOATING POINT UNIT 

STATUS - 000000 

RO - 000000 000000 000000 000000 

R1 - 000000 000000 000000 000000 

R2 - 000000 000000 000000 000000 

R3 - 000000 000000 000000 000000 


R4 - 000000 000000 000000 000000 
R5 - 000000 000000 000000 9000000 


PS - 170000 


0. TI DEVICE - TT6: 


OVERLAY SEGMENTS LOADED AND RESIDENT LIBRARIES MAPPED 


STARTING RELATIVE BLOCK: 000002 BASE: 000000 LENGTH: 001454 


TASK IMAGE 
PARTITION: GEN VIRTUAL LIMITS: 000304 - 
000300 001051 000001 000025 050114 ! M3 A 
000310 000000 000001 000001 000304 A 
000320 000524 000000 000000 000000 HT 


{ 

t 

1 

000330 000000 000000 000000 063014 ! 
000340 131574 047123 052120 052123 !... LUK 

1 

t 

1 

! 

1 


600350 000000 016746 177734 012746 DIN 
000360 001037 104377 103456 005046 MW U61 
000370 012746 000304 012746 000336 CTF D6 
000400 017646 000000 062766 000002 EBV 

000410 000002 017666 000002 000002 B EB8 


000420 012746 0002507 104377 013435 !CTF 31 
000430 005046 005046 005046 005046 !AX8 AX8 
000440 012746 000336 017646 000000 !CTF EV 
000450 062766 000002 000002 017666 '!PLV B 


000460 000002 000002 012746 003413 ! B B 
000470 104377 103006 022737 177771 !U61 UQO 
000500 000046 001402 000261 000405 ! 8 SJ 


000510 016746 177576 012746 001051 !DIN 5F 
000520 104377 012700 000342 004767 !U61 CSH 


000524 


U 36! 

A D6! 

1 

PMD! 

MSX MSS! 
77 CTF! 
UYF Ax8! 
CTF EV! 
PLV B! 
BB! 
U6l UX/! 
AX8 AX8! 
EBV ! 
B EBS! 
CTF AEC! 
FBO 81! 
DQ FU! 
CTF M3! 
EZ AW1! 
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Example D-4 Sample Snapshot Dump (in Byte Octal and ASCII) 


SNAPSHOT DUMP ID: 64 


TASK: TT6 TIME: 5-OCT-76 15:06 
PC: 000716 
REGS: RO - 000345 Rl - 074400 R2 - 000120 R3 - 140130 


R4 - 000000 R5 - 000000 SP - 000304 PS - 170000 
TASK STATUS: MSG -CHK STP WFR REM MCR 
EVENT FLAG MASK FOR 1-16> 000001 
CURRENT UIC: [007001] DSW: 1. 
PRIORITY: DEFAULT - 50. RUNNING - 50. I/O COUNT: 0. TI DEVICE - TT6: 


LOAD DEVICE - DBO: LBN: 1,160034 


FLOATING POINT UNIT 
STATUS - 000000 


RO ~ 000000 000000 000000 000000 
R1 - 000000 000000 000000 000000 
R2 - 000000 000000 000000 9000000 
R3 - 000000 000000 000000 000000 
R4 - 000000 000000 000000 000000 
R5 - 000000 000000 000000 000000 


OVERLAY SEGMENTS LOADED AND RESIDENT LIBRARIES MAPPED 


STARTING RELATIVE BLOCK: 000002 BASE: 000000 LENGTH: 001454 
STARTING RELATIVE BLOCK: 000004 BASE: 001454 LENGTH: 000264 


(continued on next page) 
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Example D-4 (Cont.) Sample Snapshot Dump (in Byte Octal and ASCII) 


TASK IMAGE 
PARTITION: GEN VIRTUAL LIMITS: 000304 ~- 000524 
000300 051 002 001 000 045 000 114 120 ) % LP! 
000310 000 000 001 000 100 000 304 000 ! @ Dp! 
000320 124 001 000 000 000 000 000 000 {IT u 
000330 000 000 000 000 000 000 014 146 ! fr 
000340 174 263 123 116 120 124 123 124 ! 3 SN PT ST! 
000350 000 000 346:035 334 377 346 025 ! ff \ f£! 
000360 037 002 377 210 056 207 046 012 - & ! 
000370 346 025 304 000 346 025 336 000 !f D “! 
000400 246 037 000 000 366 145 002 000 1& ve 7 
000410 002 000 266 037 002 000 002 000 f 6 d 
000420 346 025 107 005 377 210 035 207 !1f G 4 
000430 046 012 046 012 046 012 046 012 1& & & & } 
000440 346 025 336 000 246 037 000 000 !f * & { 
000450 366 145 002 000 002 000 266 037 Ive 6 ! 
000460 002 000 002 000 346 025 013 007 ! £ u 
000470 377 210 006 206 337 045 371 377 ! 3 y ! 
000500 046 000 002 003 261 000 005 001 1& 1 u 
000510 346 035 176 377 346 025 051 002 1f £ )! 
000520 377 210 300 025 342 000 367 O11 u @ bw! 
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RESERVED SYMBOLS 


Several global symbols and program section names! are reserved for use 
by TKB.2 Special handling occurs when TKB encounters a definition of 
one of these names in a task image. 


The definition of a reserved global symbol in the root segment causes 
a word in the task image to be modified with a value calculated by 
TKB. The relocated value of the symbol is taken as the modification 
address. 


The following global symbols are reserved by TKB: 


Global Modification 

Symbol Value 

~FSRPT Address of file storage region work area (.FSRCB). 

-MBLUN Mailbox logical unit number. 

-MOLUN Error message output device. 

-NLUNS The number of logical units used by the task, not 
including the message output and overlay units. 

- NOVLY The overlay logical unit number. 

N.OVPT Address of overlay run-time system work area (.NOVLY). 

.NSTBL The address of the segment description tables. This 


location is modified only when the number of segments 
is greater than one, 


~ODTL1 Logical unit number for the ODT terminal device TI:. 
-ODTL2 Logical unit number for the ODT line printer device 
CL:. 


1. In :RSX=11IM and 'R {} absolute sections (ASECTs) and both 
blank and named control sections (CSECTs} are supplanted by program 
sections (PSECTs). The .PSECT assembler directive eliminates the need 
for .ASECT and .CSECT directives, except for compatibility with other 
systems. This manual refers to all sections as program sections, 
unless the specific characteristics of ASECTs or CSECTs apply. 


2. All symbols and program section names containing a period ({.) or a 
dollar sign (S$) are reserved for DIGITAL-supplied software. 
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Global Modification 

Symbol Value 

~SUML1 P/OS standard utility module LUN. 

.- PTLUN Logical unit number for plotter/graphics software. 
SOTSV Address of Object Time System work area (SOTSVA). 
.TRLUN The trace subroutine output logical unit number. 
~USLU1 Logical unit number for special purpose user software. 
-USLU2 Logical unit number for special purpose user software. 
SVEXT Address of vector extension area (SVEXTA). 


TKB reserves the following program section names. In some cases, the 
definition of a reserved program section causes that program section 
to be extended if you specify the appropriate option. 


Source Section 

Location Name Description 

TKB SSALER Contains code to process or trap Overlay Run-time 
System segment load errors. Provides named areas 
in the task for the FORTRAN-IV Object Time System 
and the RSX-11M Overlay Run-time System. 


TKB SSAUTO Contains code to determine if a called subroutine 
in an overlay segment is already in memory or if 
that overlay segment should be read into memory 
before control is passed to the subroutine that is 


called. 
Input SSDBTS This symbol should appear in the debugger input 
Module module with the symbol SDBTS as follows: 


»PSECT SSDBTS 
SDBTS:: 
«PSECT 


The task builder extends SSDBTS and fills it with 
time stamp information followed by the filename 
information of the .STB file. 


SYSLIB SSDEVT The extension length (in bytes) is calculated from 
the formula: 


EXT = <S.FDB+52>*UNITS 


The definition of S.FDB is obtained from the root 
segment symbol table, and UNITS is the number of 
logical units used by the task, excluding the 
message output, overlay, and ODT units. 


Source 
Location 


SYSLIB 


SYSLIB 


TKB 


TKB 


TKB 


SYSLIB 


TKB 


TKB 


TKB 


TKB 


TKB 


TKB 


TKB 


Section 
Name 


SSFSR1 


SSIOB1 


SSIOB2 


SSLOAD 


SSMRKS 


SSOBF1 


SSOBF2 


SSOVDT 


$SOVRS 


SSPDLS 


SSRDSG 


SSRGDS 


$SRTQ 
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Description 


The extension of this section is specified by the 
ACTFIL option. 


The extension of this option is specified by the 
MAXBUF option. 


A zero length .PSECT containing a label, IOBFND, 
that is stored in the work area offset, W.BEND, 
representing the upper bound of the 1/0 buffer, 
SSIOB1. TKB uses SSIOB2 as a boundary value to 
determine whether the I/O buffer has overflowed. 


Overlay manual load routine. 


Contains code to properly mark those segments that 
are not needed any longer or have been overlaid by 
another segment as being out of memory. This 
ensures that a fresh copy of the overlay segment 
will be read in the next time the overlay segment 
is needed. 


FORTRAN OTS uses this area to parse array type 
format specifications. This section can be 
extended by the FMTBUF keyword. 


A zero length .PSECT containing a label, OBFH, 
that is stored in the work area offset, W.OBFH, 
which represents the upper bound of the run-time 
format buffer, SSOBF1. TKB uses SSOBF2 to 
determine whether the run-time format buffer has 
overflowed. 


The Overlay Run-time System impure data area. The 
symbol .NOVPT in low memory points to this area. 
This area defines the operational parameters with 
which the Overlay Run-time System operates on 
disk-resident and memory-resident overlay 
structures. 


The .ABS. program section that redefines the 
Overlay Run-time System impure data area with 
different symbols, defined as offsets and relative 


to zero. These offsets are necessary for proper 
linkages between the subroutines in the Overlay 
Run-time System. This program section is never 


included in the memory allocation of the task 
because of its absolute program section attribute. 


Cluster library service routine. 


Contains the code that reads into memory the 
overlay segment selected by the code contained in 
the programs section SSAUTO. 


Contains the region descriptors for resident 
libraries referred to by the task. 


Defines the PSECT used for selective enabling of 
AST recognition in the Overlay Run-time System. 
SSRTQ is 0 in length if SAUTOT is not included. 


Source 
Location 


TKB 


Section 
Name 


SSRTR 


SSRTS 
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Description 
Defines the PSECT used for selective disabling of 
AST recognition in the Overlay Run-time System. 
SSRTR is 0 in length if SAUTOT is not included. 


Contains the return instruction. 


TKB 


TKB 


TKB 


FORTRAN 


TKB 


S$SGDO 


SSSGD1 


SSSGD2 


SSTSKP 


SSWNDS 


Contains the program section adjoining the task 
segment descriptors. 


Contains the task segment descriptors. 


Contains a .WORD 0 following the task segment 
descriptors. 


TKB fills in the following words in the PSECT: 
e APR bit map in word SAPRMP 
e Task offset into region in word SLBOFF 


e Maximum physical read/write memory needed for 
task in word SMXLGH 


@e Maximum physical read-only memory needed for 
task in word SMXLGH+2 


e Task extension in 32-word blocks in word SLBEXT 


Contains task window descriptors 
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IMPROVING TASK BUILDER PERFORMANCE 


This appendix contains procedures to assist you in maximizing Task 
Builder (TKB) performance. These procedures include: 


e Evaluating and improving TKB throughput 


@ Modifying command switch defaults to provide a more efficient 
user interface 


@ Using the Slow Task Builder when large work file space is 
required 


These procedures assume that the program to be linked requires 
features not found in the Fast Task Builder (FTB) described in 
Appendix G. 


Using the procedures described in this appendix may require relinking 
TKB. You can do this only in a system that has, as a minimum, a 14K 
user-controlled or system-controlled partition. In some cases, you 
can make the modifications without relinking by using the binary patch 
program ZAP (see the RSX-11 Utilities Manual). 


Modifications to the TKB build file imply one or more of the following 
files located under UFD [1,24] (mapped) or [1,20] (unmapped): 


These files reside on the disk containing the utility object files. 


F.1 EVALUATING AND IMPROVING TASK BUILDER THROUGHPUT 

Task Builder throughput is determined by three factors: 
@ The amount of disk latency incurred because of overlays 
@ The amount of memory available for table storage 
e The amount of disk latency due to input file processing 


The following sections outline methods for improving throughput in 
each of these last two cases. 
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F.1.1 Table Storage 


The principal factor governing TKB performance is the amount of memory 
available for table storage. To reduce memory requirements, a work 
file is used to store symbol definitions and other tables. This work 
file cannot exceed 65,543 bytes. As long as the size of these tables 
is within the limits of available memory, the contents of this file 
are kept in memory and the disk is not accessed. If the tables exceed 
this limit, some information must be displaced and moved to the disk, 
degrading performance accordingly. 


You can gauge work file performance by consulting the statistics 
portion of the TKB map. The map displays the following parameters: 


@ Number of work file references -- Total number of times that 
work file data was referred to. 


e@e Work file reads -- Number of work file references that 
resulted in disk accesses to read work file data. 


@e Work file writes -- Number of work file references that 
resulted in disk accesses to write work file data. 


e Size of core pool -- Amount of in-core table storage in words. 
This value is also expressed in units of 256-word pages 
(information is read from and written to disk in blocks of 256 
words). 


@ Size of work file -- Amount of work file storage in words. If 
this value is less than the pool size, the number of work file 
reads and writes is 0. That is, no work file pages are 
removed to the disk. This value is also expressed in pages 
(256-word blocks). 


e Elapsed time -- Amount of time required to build the task 
image and output the map. This value excludes ODL processing, 
option processing, and the time required to produce the global 
cross-reference, 


You can reduce the overhead for gaining access to the work file in one 
or more of the following ways: 


e By increasing the amount of memory available for table storage 
e By placing the work file on the fastest random access device 


e By decreasing system overhead required to gain access to the 
file 


e By reducing the number of work file references 


You can increase the amount of table storage by installing TKB in a 
larger partition or, if TKB is running in a_ system-controlled 
partition, by using the INSTALL/INC keyword to allocate more space. 


In a system that includes support for the Extend Task directive, TKB 
automatically increases its size if it is checkpointable and installed 
in a system-controlled partition. You set the maximum limit. You can 
increase this maximum by issuing the MCR command SET /MAXEXT. 


Increasing the proportion of resident dynamic memory reduces the 
amount of I/0 necessary for access to TKB internal data structures. 
As stated above, once the resident memory has been filled, the data 


, 
. ied = a +a aliases P— 
structures overflow into a temporary work file on the device assigned 
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to the work file logical unit number. This logical unit number 
(WSKLUN) is specified in the build command file. Preferably, this 
unit number should be assigned to a device other than the system 
device, for example a fixed-head disk. 


Displacement of pages to the work file is done on a least recently 
used basis. The work file extends automatically as necessary to hold 
all pages displaced. The parameter WSKEXT is provided in the build 
command file of TKB and defines the file extension properties. A 
negative value indicates that the extend is noncontiguous; a positive 
value indicates that the extend is contiguous. If a contiguous extend 
fails, a noncontiguous request is attempted; if a noncontiguous 
extend fails, a fatal work file I/O error is reported. As long as the 
work file remains contiguous, a higher access rate can be obtained. 


It is not possible to state exactly how many symbols TKB can process, 
because there are many data structures included in virtual memory. 
The following is a list of the structures that are stored in the 
virtual memory. All the sizes given are approximate only (sizes vary 
with characteristics of the task being built and may vary from release 
to release). 


Structure Name Description Approximate Size 
(in Words) 


Segment Descriptor Contains listhead 80. 
sizes, the pointers 
defining the overlay 
tree, the segment name. 

Part of this structure 
becomes the segment 
descriptor in the 
resultant task image. 


P-section Descriptor Contains the name, 10. 
address size, and 
attributes of a 
p-section. 


Symbol Descriptor Contains symbol name, 8. (nonoverlaid task) 
value, flags, and 
pointers to defining 15. (overlaid task) 


segment and program 
section descriptors. 


Element Descriptor Contains module 8.-18. 
name, ident, filename, 
count of program 
section and some 


flags. 
Control Section Table of program Two words per 
Mapping Table section size and program section in 
program section each module 


descriptor addresses. 


The maximum usage of virtual memory occurs during phase three of TKB, 
when the symbol table is built. However, phase one makes significant 
use of virtual memory when an overlaid task is being built. It is at 
this point that all the segment descriptors are allocated, as well as 
an element descriptor for every file name encountered during the 
parsing of the tree description. In addition, a p-section descriptor 
is produced for every .PSECT directive encountered in the overlay 
description. 
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The parsing of the overlay description also makes use of dynamic 
memory during the processing of each directive. This memory is 
released upon completion of the analysis; during the analysis, 
however, the whole tree description must fit into the resident portion 
of the storage. If sufficient storage cannot be obtained in the 
resident dynamic memory, the error message NO DYNAMIC STORAGE 
AVAILABLE is returned. The method for increasing the ratio of dynamic 
storage to virtual memory can be applied here, possibly to allow a 
task with a large overlay description to be built. 


The amount of memory required during analysis depends on: 
e The number of directives 
e The length of .FCTR lines 


e The number of operators, that is, commas, dashes, and 
parentheses) 


e The number of file names encountered 
TKB links all DEC-supplied tasks in a 14K partition. 


There are a number of ways to reduce the amount of virtual memory 
required during the build of a specific task. Reducing the data 
structures in virtual memory also increases the speed of searching the 
tables and reduces the amount of paging to the work file. 


l. Extract object modules by name from relocatable object 
libraries (for example., LIBRY/LB:MOD1:MOD2). This technique 
requires smaller element descriptors and fewer file name 
descriptors and is also faster because there are fewer files 
to open and close. 


2. Use concatenated object modules for the same reasons as 
above. 


3. Use shared regions (resident libraries and common areas) for 
language and overlay run-time systems and file control 
services. Such use of shared regions allows symbols and 
p-sections to be defined only once, rather than on multiple 
branches of the tree. 


4. Place modules that occur on parallel branches of the tree in 
a common segment (for example, closer to root) for the same 
reasons as in 3 above. 


5. Use the /SS switch on symbol table files (.STB) that describe 
absolute symbol definitions so that only those symbols 
referenced are extracted from the module. 


6. Minimize the number of segments and keep the tree balanced. 
For example, if one segment is very long, there is no value 
in putting a tree structure in parallel unless creating one 
segment in parallel would be longer. 


In addition to the above, a version of TKB can be built which has less 
throughput but requires less virtual memory per element than TKB. 
This version is built using the command file STKBLD.CMD supplied on 
the RKOS utility disk, or the RKO6 and RP system disks under UFD 
[1,20] (unmapped) or [1,24] (mapped). 
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There are four error messages associated with the virtual memory 
system: 


@ NO DYNAMIC STORAGE AVAILABLE. This error occurs when there is 
insufficient resident storage for creating some data 
structures. As much as possible of the data already allocated 
(all unlocked pages) has been paged to the work file, but 
there is still not enough free memory. Such a situation might 
arise during the analysis of the overlay description, early in 
the task-build run, and particularly if it is a complex tree. 
Reducing the ODL and extending the Task Builder memory 
allocation (see above) are the recommended recovery 
procedures. 


e UNABLE TO OPEN WORKFILE. The probable causes of this error 
are: 


- Device assigned to logical unit 8 of the Task Builder is 
not mounted. 


- The device is not FILES-1ll. 

- There is no space on the volume. 

- The device is off line, not ready, write locked, or faulty. 
- There is no such device. 


The MCR function LUN ...TKB may be used to determine which 
device the Task Builder is attempting to use. 


e WORKFILE I/O ERROR. The probable causes of this error are: 
- Hardware error (for example, parity error on the disk). 
- Device is not ready, or is write-locked. 


- An extend failure has occurred (for example, the disk is 
full). 


@e NO VIRTUAL MEMORY STORAGE AVAILABLE. The addressable limit of 
the virtual memory has been reached. There is no recovery 
other than to reduce the virtual memory requirements of the 
task being built along the lines suggested earlier, 


The work file normally resides on the device from which TKB was 
installed. You can change the device by reassigning logical unit 8 
through the Monitor Console Routine or by editing the build file and 
relinking TKB. 


System overhead for work file accesses is incurred in translating a 
relative block number in the file to a physical disk address. To 
minimize this overhead, TKB requests disk space in contiguous 
increments. The size of each increment is equal to the value of 
symbol WSKEXT defined in TKB build file. A larger positive value 
causes the file to be extended in larger contiguous increments and 
reduces the overhead required to gain access to the file. The 
increment should be set to a reasonable value because TKB resorts to 
noncontiguous allocation whenever contiguous allocation fails. 7b 
You can reduce the size of the work file by: 


e Linking your task to a core-resident library containing 
commonly used routines (for example, FORTRAN Object Time 
System) whenever possible 
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e Including common modules, such as components of an object time 
system, in the root segment of an overlaid task 


@ Using an object library or file of concatenated object modules 
if many modules are to be linked 


When you use either of the last two procedures, system overhead is 
also significantly reduced because fewer files must be opened to 
process the same number of modules. 

You can reduce the number of work file references by eliminating 
unneeded output files and cross-reference processing, or by obtaining 
the short map. In addition, you can usually exclude selected files, 
such as the default system object module library, from the map. In 


this case you can obtain, and retain, a full map at less frequent 
intervals. 


F.1.2 Input File Processing 
The procedures for minimizing the size of the work file and number of 
work file accesses also drastically reduce the amount of input file 
processing. 
A given module can be read up to four times when the task is built: 

e To build the symbol table 

@ To produce the task image 

@ To produce the long map 

@ To produce the global cross-reference 
Files that are excluded from the long map are read only twice. The 


third and fourth passes are eliminated for all modules when you 
request a short map without a global cross reference. 


F.1.3 Summary 


In summary, you can use the following procedures to improve TKB 
throughput: 


@ Use the INSTALL/INC or EXTTSK keyword to allocate more table 
space. 


@ increase maximum task size by raising the system limit for 
dynamic task extension. 


@ Reduce disk latency by placing the work file on the fastest 
random access device. 


e Reduce system overhead by modifying the command file to 
allocate work file space in larger contiguous increments. 


e Decrease work file size by using resident libraries, 
concatenated object files, and object libraries. 
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@ Decrease work file size by including common modules into the 
root segment of an overlaid task. 


@ Decrease the number of work file references by eliminating the 
map and global cross-reference, obtaining the short map, or 
excluding files from the map. 


F.2 MODIFYING COMMAND SWITCH DEFAULTS 


The default switch settings and values provided by the Task Builder as 
released may not suit the requirements of all installations. For 
example, the default /-EA (no KE11 Extended Arithmetic Element) would 
be unsatisfactory at an installation that made frequent use of this 
hardware. 


You can thus tailor the switch defaults by altering the contents of 
the words that contain initial switch states. Modifying TKB in this 
way is a 3-step process: 


1. Consult Tables F-1 through F-4 to determine the switch word 
and bit to be altered. 


2. Edit the appropriate TKB command file to include the switch 
word modification through a GBLPAT keyword referring to the 
global switch word name. 


3. Relink TKB using the modified command file. 


The command files for system tasks, as provided with the released 
system, require the standard set of TKB defaults; therefore, you must 
retain and use an unmodified copy of TKB whenever such tasks are 
relinked. 


You use Tables F-1 through F-4 to alter the defaults as follows: 
1. You identify the switch and the file to which it applies. 


2. You consult the switch category entry in each table to locate 
the applicable switch words. 


3. You look at the switch settings to find the switch and 
associated bit. 


4. You specify the revised value and switch word as arguments in 
a GBLPAT keyword. 


5. You relink TKB to produce a version containing the 
appropriate defaults. 


For example, to change the TKB Extended Arithmetic Element default to 
/EA, perform the steps described below. 


By consulting Table F-1, you determine that two switch words, SDFSWT 
and SDFTSK, contain task file switches. Of these, SDFTSK contains the 
default setting for the /EA switch in bit 13. Setting this bit to 1 
changes the initial switch setting to /EA. This new value is combined 
with the initial contents to yield the revised setting 120002. The 
required keyword input is: 


TKB>GBLPAT=TASKB: SDFTSK:120002 
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NOTE 


The setting of bit positions not listed 
in the tables must not be altered. 


The only switches that have associated values are /AC and /PR. In 
these cases, the value is the number of the initial APR used to map 
the task. You can alter the default by changing the value of the 
GBLDEF keyword for the symbol DSFAPR in TKB build file. Only values 4 
or 5 can be used. 


Table F-1l 
Task File Switch Defaults 


Switch Category: Task file 
Switch Word: SDFSWT 
Initial Contents: 0 


Switch Settings: 


Initial Initial 
Bit State Condition 
15 0 /-XT Not abort after n diagnostics 
ll 0 /-SQ Not sequential PSECT allocation 


0 /-FU Not full overlay tree search 
3 0 /RO Recognize memory-resident overlay 
operator. 


Switch Category: Task file 


Switch Word: SDFTSK 
Initial Contents: 100002 


Switch Settings: 
a ee 


Initial Initial 
Bit State Condition 
se a et oe ND 
15 1 /-CP, /-AL Not checkpointablel 
14 0 /-FP Not Floating Point Processor 
13 0 /-EA Not Extended Arithmetic Element 


1. The combination of not checkpointable with checkpoint 
allocation (100000) is illogical and should not be used. 


{continued on next page) 
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Table F-1l (Cont.) 
Task File Switch Defaults 


Switch Settings: (Cont.) 


a 


Initial Initial 
Bit State Condition 
12 0 /HD Header 
11 0 /-CM Not compatibility mode 
10 0 /-DA No debugging aid 
9 0 /-PI Not position independent 
8 0 /-PR Not privileged 
7 0 /-TR No trace 
6 0 /-PM No Postmortem Dump 
5 0 /-SL Not slave task 
4 0 /SE Send to task allowed 
2 0 /-AC Not ancillary control processor 


1 1 /-AL No checkpoint allocation 


Switch Category: Task File 
Switch Word: SDFTSO 
Initial Contents: 000010 


Switch Settings: 


a 


Initial Initial 
Bit State Condition 
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Table F-2 
Map File Switch Defaults 


Se 
Switch Category: Map file 


Switch Word: SDFLBS 
Initial Contents: 120000 


Switch Settings: 
a a 


Initial Initial 
Bit State Condition 
i a ee 
15 1 /-MA Do not include system library and STB 


files in map 
Switch Category: Map file 
Switch Word: SDFMAP 
Initial Contents: 2040 
Switch Settings: 


_  -- Or eee 


Initial Initial 
Bit State Condition 
10 l /SH Short map 
8 0 /SP Spool 
6 0 /-CR No CREF 
5 1 /WI Wide format 


ee 
Table F-3 
Symbol Table File Switch Defaults 


ESE 
Switch Category: Symbol table file 


Switch Word: SDFSTB 
Initial Contents: 0 


Switch Settings: 
Se 


Initial Initial 
Bit State Condition 
ee 
12 0 /HD Build task with header 
9 0 /-PI Task is not position independent 


OC Or 
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Table F-4 
Input File Switch Defaults 


a a 


Switch Category: Input file 
Switch Word: SDFINP 

Initial Contents: 000100 
Switch Settings: 


i 


Initial Initial 
Bit State Condition 
eee ere eee eS a 
15 0 /MA Include file contents in map 
6 1 /CC File contains two or more concatenated 


object modules 


F.3 THE SLOW TASK BUILDER 


TKB.TSK uses a symbol table structure that can be searched quickly, 
but which requires more work file space than that of previous 
versions. You may thus receive the following message in some 
instances: 


NO VIRTUAL MEMORY STORAGE AVAILABLE 


If this occurs, you should try to reduce the work file size by using 
the procedures described in Section F.l. If these procedures do not 
sufficiently reduce the work file size, you can link another version 
of TKB, the Slow Task Builder. This version requires less storage, 
but runs considerably slower than the other versions. The build file 
is STKBLD.CMD, which resides on the same device and UFD as the other 
Task Builder command files. The default name of STK.TSK, the Slow 
Task Builder, is ...TKB. It may be convenient to install the Slow 
Task Builder with a different name if you want to use both Task 
Builders in your system. 
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THE FAST TASK BUILDER 


The Fast Task Builder (FTB) allows you to build simple tasks about 
four times faster than the Task Builder (TKB). However, FTB has 
limited functionality. It can only link single-segment, nonprivileged 
tasks, and supports a limited number of switches and options. 


The (FTB) is intended for use as a load-and-go type of linker. It 
contains very few options and does not support: 


@ New map format 

e Overlaid programs 

e FORTRAN virtual arrays 

@ Production of symbol table files 
e Creation of resident libraries 

e Privileged tasks 

e Cluster libraries 


The only supported switches are: 


e /SP on map file (default = /SP) 

e /CP on task file (default = /cp)t 

e /EA on task file (default = /-EA) 
e /MM on task file (default = /MM) 

e /FP on task file (default = /FP) 


e /DA on input or task image (default = /-DA) 
e /LB on an input file in the form: 
>TKB TASK=PROG.OBJ,LIBRARY/LB 
but not in the form: 


>TBK TASK=PROG.OBJ,LIBRARY/LB:MODULE 


1. No checkpoint space is allocated in the task image file. 
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The supported option inputs are: 
@ ASG (same defaults as TKB) 
e STACK (same default as TKB) 
e UNITS 
@ TASK (same default as TKB) 
@ EXTSCT 
e ACTFIL (same default as TKB) 
@ MAXBUF (same default as TKB) 
e LIBR 
@ COMMON 


e RESLIB (same defaults as TKB) 


® RESCOM (same defaults as TKB) 


FTB supports linking to shared regions but not building a_ shared 
region. FTB cannot link to clustered libraries 
‘to supervisor-m ne 


FTB allocates symbol table space from the end of its image to the end 
of the partition. It does not have a virtual symbol table. An Extend 
Task or equivalent of 8K is recommended. FTB does not dynamically 
extend itself at run time. 


FTB runs approximately four times faster than TKB on an 11/70 with 
RP04s when TKB is running with a totally resident symbol table. In 
smaller systems with slower disks, the ratio should be much higher. 
FTB also supports shared regions. 


FTB uses asynchronous system traps (ASTs) and therefore requires AST 
Support in the Executive. 
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ERROR MESSAGES 


The Task Builder (TKB) produces diagnostic and fatal error messages. 
Error messages are printed in the following forms: 


TKB -- *DIAG*-error-message 
or 
TKB -- *FATAL*-error-message 


Some errors are correctable when command input is from a terminal. In 
such a case, a diagnostic error message can be printed, the error 
corrected, and the task-building sequence continued. However, if the 
same error is detected in an indirect command file, a correction 
cannot be made and the Task Builder aborts. 


Some diagnostic error messages merely advise you of an _ unusual 
condition. If you consider the condition normal for your task, you 
can install and run the task image. 


NOTE 


The Task Builder exits with two 
statuses: it returns an ERROR status 
when it encounters a diagnostic error, 
and a SEVERE ERROR when it encounters a 


fatal error. (For more information 
about the Exit-With-Status directive, 
see the RSX-11M/M-PLUS Executive 


Reference Manual.) 


This appendix tabulates the error messages produced by TKB. Most of 
the messages are self-explanatory. In some cases, the line in which 
the error occurred is printed. 


A Software Performance Report (SPR) should be submitted to DIGITAL in 
cases where the explanation accompanying a message refers to a system 
error. 


Allocation failure on file file-name 
TKB could not acquire sufficient disk space to store the task 


image file, or did not have write-access to the UFD or voiume 
that was to contain the file. 


ERROR MESSAGES 
Blank P-section name is illegal 
overlay-description-line 


The overlay-description-line printed contains a .PSECT directive 
that does not have a p-section name. 


Cluster library element library-name does not have null root 
This is a fatal error. All libraries, except the first, must be 
PLAS-overlaid and have a null root. The first library in the 
group can be nonoverlaid or overlaid with a null or non-null 
root. 


Command 1/0 error 


An I/O error occurs on a command input device. (Device may not 
be on line, or possible hardware error.) 


Command syntax error 
command-line 


The command-line printed has incorrect syntax. 


Complex relocation error - divide by zero: module 
module-name 


A divisor having the value 0 was detected in a complex 
expression. The result of the divide was set to 0. (Probable 
cause: division by a global symbol whose value is undefined.) 
Conflicting base addresses in cluster library 

This conflict arises when you specify APRs, for both PIC and 
non-PIC libraries that are included in the cluster. See the APR 
parameter as described in the CLSTR option. This is ae fatal 
error. 


Disk image core allocation too large 
invalid-line 


The minimum disk allocation specified in the invalid line is 
greater than 128. 


File file-name attempted to store data in virtual section 


The file contains a module that has attempted to initialize a 
virtual section with data. 


File file-name has illegal format 


The file file-name contains an object module whose format is not 
valid. 


Illegal APR reservation 


An APR specified in a COMMON, LIBR, RESCOM, or RESLIB keyword is 
outside the range 0-7. 


Illegal cluster configuration 
If the cluster contains a non-overlaid library, that library must 


be the first library in the cluster. Check the configuration of 
the libraries in the cluster. This is a fatal error. 


ERROR MESSAGES 
Illegal default priority specified 
option-line 
The option-line printed contains a priority greater than 250. 


Illegal device/volume 
invalid-line 


The invalid line printed contains an illegal device 
specification. 


Illegal directory 
invalid-Line 


The invalid line printed contains an illegal directory name. 
Illegal error-severity code octal-list 


System error (no recovery). An SPR should be submitted with a 
copy of the message containing the octal-list as printed. 


Illegal filename 
invalid-line 


The invalid-line printed contains a wildcard (*) in a file 
specification. Using wildcards is prohibited. 


Illegal get command line error code 
System error (no recovery). 


Illegal logical unit number 
invalid-line 


The invalid-line printed contains a device assignment to a unit 
number larger than the number of logical units specified by the 
UNITS keyword, or assumed by default if the UNITS keyword is not 
used. 


Illegal multiple parameter sets 
invalid-line 


The invalid-line printed contains multiple sets of parameters for 
a keyword that allows only a single parameter set. 


Illegal number of logical units 
invalid-line 


The invalid-line printed contains a logical unit number greater 
than 250. 


Illegal ODT or task vector size 
ODT or SST vector size specified is greater than 32 words. 


Illegal overlay description operator 
invalid-line 


The invalid-line printed contains an unrecognizable operator in 
an overlay description. This error occurs if the first character 
in a p-section or segment name is a dot (.). 
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Illegal overlay directive 
invalid-line 


The invalid-line printed contains an unrecognizable overlay 
directive. 


Illegal partition/common block specified 
invalid-line 


User-defined base or length is not on a 32-word boundary. 


Illegal P-section/segment attribute 
invalid-line 


The invalid-line printed contains a program section or segment 
attribute that is not recognized. 


Illegal reference to library P-section p-sect-name 


A task has attempted to reference a p-sect-name existing in a 
shared region but has not named the shared region in a keyword. 
This error occurs when you explicitly specify an STB file as an 
input file, but you have not specified the library to which the 
STB file belongs in an option. 


Illegal switch 
file-specification 


The file-specification printed contains an illegal switch or 
switch value. 


Incompatible reference to library P-section p-sect-name 


A task has attempted to reference more storage in a shared region 
than exists in the shared region definition. 


Incorrect library module specification 
invalid-line 


The invalid-line contains a module name with a non-Radix-50 
character. 


Indirect command syntax error 
invalid-line 


The invalid-line printed contains a syntactically incorrect 
indirect file specification. 


Indirect file depth exceeded 
invalid-line 


The invalid-line printed gives the file reference that exceeded 
the permissible indirect file depth (2). 


Indirect file open failure 
invalid-line 


The invalid-line contains a reference to a command in 
that could not be located. 
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Insufficient parameters 
invalid-line 


The invalid-line contains a keyword with an insufficient number 
of parameters to complete its meaning. 


Invalid APR reservation 
invalid-line 


APR is specified on a keyword for an absolute library. 


Invalid keyword identifier 
invalid-line 


The invalid-line printed contains an unrecognizable keyword. 


Invalid partition/common block specified 
invalid-lin 


A partition is invalid for one of the following reasons: 


TKB cannot find the partition name in the host system in order 
to get the base and length. 


The system is mapped, but the base address of the partition is 
not on a 4K boundary for a nonrunnable task or is not 0 for a 
runnable task. 


The memory bounds for the partition overlap a shared region. 


The partition name is identical to the name of a previously 
defined COMMON or LIBR shared region. 


The top address of the partition for a runnable task exceeds 
32K minus 32 words for a mapped system, or exceeds 28K minus 1 
for an unmapped system. 


A system-controlled partition was specified for an unmapped 
system. 


Invalid reference to mapped array by module module-name 


The module has attempted to initialize the mapped array with 
data. An SPR. should be submitted if DIGITAL-supplied software 
caused this problem. 


Invalid window block specification 
invalid-line 


If you build.a task. 
blocks, “you”.get™.-tk 
However, it, cannot..be:i 


The number of extra address windows specified exceeds the number 


i 


: ys and specif: 
rr message, but the tas 
and -run..on.. 


An I/O error has occurred during an attempt to open or read the 
Task Image File of a shared region. 


ERROR MESSAGES 


I/O error on input file file-name 
This error occurs when TKB- cannot read an input file 
specification (for example, when the command line is greater than 
80 characters). 

I/O error on output file file-name 


Label or name is multiply defined 
invalid-line 


The invalid-line printed defines a name that has already appeared 
as a .FCTR, .NAME, or .PSECT directive. 


Library file filename has incorrect format 


A module has been requested from a library file that has an empty 
module name table. 


Lo 


Library library-name not found in any cluster 


All task image and symbol table files to be included as cluster 
elements must reside in LB:[1,1]. 


Library references overlaid library 
invalid-line 


An attempt was made to link the resident library being built to a 
Shared region that has memory-resident overlays. 


Load addr out of range in module module-name 
An attempt has been made to store data in the task image outside 
the address limits of the segment. This problem is usually 
caused by one of the following: 


@® An attempt to initialize a p-section contained in a shared 
region 


® An attempt to initialize an absolute location outside the 
limits of the segment or in the task header 


ehUA patch outside the limits of the segment to which it applies 
@ An attempt to initialize a segment having the NODSK attribute 


Lookup failure on file file name 
invalid-line 


The invalid-line printed contains a file name that cannot be 
located in the directory. 


Lookup failure on system library file 


TKB cannot find the system Library (SY0:[1,1]SYSLIB.OLB) file to 
resolve undefined symbols. 
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Lookup failure resident library file - filename.ext 


No symbol table or task image file can be found for the shared 
region "filename.ext." If the shared region was linked to another 
shared region, ensure that the task image of both regions and the 
symbol table files exist on the same device and in the same UIC 
the UIC nced by the option RESLIB, RESCOM, LIBR, COMMON, 


Module module-name ambiguously defines P-section p-sect-name 
The p-section p-sect-name has been defined in two modules not on 
a common path, and referenced from a segment that is common to 
both paths. 


Module module-name ambiguously defines symbol sym-name 


Module module-name references or defines a symbol sym-name whose 
definition exists on two different paths, but is referenced from 
a segment that is common to both paths. 


Module module-name illegally defines xfr address p-sect-name addr 

This message occurs under any one of the following conditions: 

e The start address printed is odd. 

e The module module-name is in an overlay segment and has a 
start address. The start address must be in the root segment 
of the main tree. 

@e The address is in a p-section that has not yet been defined. 
An SPR should be submitted DIGITAL-supplied software caused 
this problem. 


Module module-name multiply defines P-section p-sect-name 


@e The p-section p-sect-name has been defined more than once in 
the same segment with different attributes. 


@ A global p-section has been defined more than once with 
different attributes in more than one segment along a common 
path. 


Module module-name multiply defines symbol sym-name 
Two definitions for the relocatable symbol sym-name have occurred 
on a common path. Or two definitions for an absolute symbol with 


the same name but different values have occurred. 


Module module-name multiply defines xfr addr in seg 
segment-name 


This error occurs when more than one module making up the root 
has a start address. 
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Module module-name not in library 


TKB could not find the module named on the LB switch in the 
library. 


No dynamic storage available 


TKB needs additional symbol table storage and cannot obtain it. 
(If possible, install TKB in a larger partition.) 


No memory available for library library-name 


TKB could not find enough free virtual memory to map the 
specified shared region. 


No root segment specified 
The overlay description did not contain a .ROOT directive. 

No virtual memory storage available 
Maximum permissible size of the work file is exceeded. The user 
should consult Appendix F for suggestions on reducing the size of 
the work file. 


Open failure on file file-name 


Option syntax error 
invalid-line 


The invalid-line printed contains unrecognizable syntax. 


Overlay directive has no operands 
invalid-line 


All overlay directives except .END require operands. 


Overlay directive syntax error 
invalid-line 


The invalid-line printed contains a syntax error or references a 
line that contains an error. 


Partition partition-name has illegal memory limits 

e The partition-name defined in the host system has a base 
address alignment that is not compatible with the target 
system, 

e The user has attempted to build a privileged task in a 
Partition whose length exceeds the task's available address 
space (8K or 12K). 

Pass control stack overflow at segment segment-name 


System error. An SPR should be submitted with a copy of the ODL 
file associated with the error. 


PIC libraries may not reference other libraries 
invalid-line 


The user has attempted to build a position-independent shared 
region that references another shared region. 
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P-section p-sect-name has overflowed 
A section greater than 32K has been created. 
Required input file missing 
At least one input file is required for a task build. 
Required partition not specified 
The PAR keyword was not used when running TKB on an RSX-11D host 
system. The keyword must contain explicit base address and 


length specifications. 


Resident library has incorrect address alignment 
invalid-line 


The invalid-line specifies a shared region that has one of the 
following problems: 


e The library references another library with invalid address 
bounds (that is, not on 4K boundary in a mapped system). 


e The library has invalid address bounds. 


Resident library mapped array allocation too large 
invalid-line 


The invalid-line printed contains a reference to a shared region 
that has allocated too much memory in the task's mapped array 
area. The total allocation exceeds 2.2 million bytes. 


Resident library memory allocation conflict 
keyword-string 


One of the following problems has occurred: 
@ More than seven shared regions have been specified. 
e A shared region has been specified more than once. 


e Non-position-independent shared regions whose memory 
allocations overlap have been specified. 


Root segment is multiply defined 
invalid-line 


The invalid-line printed contains the second .ROOT directive 
encountered. Only one .ROOT directive is allowed. 


Segment seg-name has addr overflow: allocation deleted 
Within a segment, the program has attempted to allocate more than 
32,764 words (32K-1 words). A map file is produced, but no task 
image file is produced. 


Segment seg-name not found for patch 


The Task Builder could not locate the named segment for a global 
patch. The option used was GBLPAT=X:¥Y:0. 


ERROR MESSAGES 


Symbol sym-name not found for patch 


TKB could not locate symbol Y for a global patch. The option 
used was GBLPAT=X:Y:0. 


Task has illegal memory limits 


An attempt has been made to build a task whose size exceeds the 
partition boundary. If a task image file was produced, it should 
be deleted. 


Task has illegal physical memory limits 
mapped-array task-image task extension 


The sum of the parameters displayed -- mapped array size, task 
image size, and task extension -- exceeds 2.2 million bytes. The 
quantities are shown as octal numbers in units of 64-byte blocks. 
Any resulting task image file should be deleted. 


Task image file filename is noncontiguous 


Insufficient contiguous disk space was available to contain the 
task image. A noncontiguous file was created. After deleting 
unnecessary files, the /CO switch in PIP should be used to create 
a contiguous copy. 


Task requires too many window blocks 
The number of address windows required by the task and any shared 
regions exceeds 8 for RSX-11M tasks and 16 for RSX-11M-PLUS 


tasks. 


Task-build aborted via request 
option-line 


The option-line contains a request from the user to abort the 
task build. 


Too many nested .ROOT/.FCTR directives 
invalid-line 


The invalid-line printed contains a .FCTR directive that exceeds 
the maximum nesting level (16). 


Too many parameters 
invalid-line 


The invalid-line printed contains a keyword with more parameters 
than required. 


Too many parentheses levels 
invalid-line 


The invalid-line printed contains a parenthesis that exceeds the 
maximum nesting level (16). 
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Truncation error in module module-name 
An attempt has been made to load a global value greater than +127 
or less than -128 into a byte. The low-order eight bits are 
loaded. 

Unable to open work file 


The work file device is not mounted. (The work file is usually 
located on the same device as is the Task Builder.) 


Unbalanced parentheses 
invalid-line 


The invalid-line printed contains unbalanced parentheses. 

n Undefined symbols segment seg-name 
The segment named contains n undefined symbols. If no memory 
allocation file is requested, the symbols are printed on the 


terminal. 


Virtual section has illegal address limits 
option-line 


The option-line printed contains a VSECT keyword whose base 
address plus window size exceeds 177777. 


Work file I/O error 


An I/O error occurs during an attempt to reference data stored by 
TKB in its work file. 
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ABSOLUTE SHARED REGION 


A shared region that has the same virtual addresses in all tasks 
that refer to it. 


AUTOLOAD 
The method of loading overlay segments, in which the Overlay 
Run-Time routines automatically load overlay segments when they 
are needed and handles any unsuccessful load requests. 


AUTOLOAD VECTOR 


A transfer of control instruction generated by the Task Builder 
to resolve an up-tree reference to a global symbol. 


CO-TREE 
One of one or more secondary tree structures within a multiple 
tree overlay structure. When a co-tree's root segment contains 
code or data, the root segment of the co-tree is made resident in 
physical memory through calls to the Overlay Run-Time routines. 

COMMON BLOCK 
Another name for resident common. 

DISK-RESIDENT 
That which resides on disk storage until needed. 

DISK-RESIDENT OVERLAY SEGMENT 
An overlay segment that shares the same physical memory and 
virtual address space with other segments. The segment is read 
in from disk each time it is loaded (compare Memory-Resident 
Overlay Segment). 

GLOBAL CROSS-REFERENCE 


A list of global symbols, in alphabetical order, accompanied by 
the name of each referencing module. 


GLOBAL SYMBOL 

A symbol whose definition is known outside the defining module. 
HEADER 

That portion of a task image that contains the task's 


characteristics and status. Shared regions, although built like 
a task, do not have a header. 


Glossary-1l 


TASK BUILDER GLOSSARY OF TERMS 


HOST SYSTEM 

The system on which a task is built. 
LOGICAL ADDRESSES 

The actual physical addresses that the task can access. 
LOGICAL ADDRESS SPACE 


The total amount of physical memory to which the task has access 
rights. 


MAIN TREE 


An overlay tree whose root segment is loaded by the Executive 
when the task is made active, 


MANUAL LOAD 


The method of loading overlay segments in which the user includes 
explicit calls in his routines to load overlays and handles 
unsuccessful load requests. 


MAPPED ARRAY AREA 


An area of the task's physical memory, preceding the task image, 
that is used for storage of large arrays. Space in the area is 
reserved by means of the VSECT keyword or through a Mapped Array 
Declaration contained in an object module. Access is through the 
mapping directives issued at run time. 


MEMORY ALLOCATION FILE 


The output file created by the Task Builder that lists 
information about the size and location of components within a 
task. 


MEMORY-RESIDENT 
In general, that which resides in memory all the time. The 
entity, as in the case of memory-resident overlays, may initially 
reside on disk. 

MEMORY-RESIDENT OVERLAY SEGMENT 
An overlay segment that shares virtual address space with other 
segments, but which resides in its own physical memory. The 
segment is loaded from disk only the first time it is referenced; 
thereafter, mapping directives are issued in place of disk load 
requests. 


OVERLAY DESCRIPTION LANGUAGE 


A language that allows you to describe the overlay structure of a 
task. 
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OVERLAY RUNTIME ROUTINES 


A set of system library subroutines linked as part of an overlaid 
task that are called to load segments into memory. 


OVERLAY SEGMENT 


A segment that shares virtual address space with other segments, 
and is loaded when needed. 


OVERLAY TREE 


A tree structure consisting of a root segment and optionally one 
or more overlay segments. 


PATH 
A route that is traced from one segment in the overlay tree to 
another segment in that tree. 

PATH-DOWN 


A path toward the root of the tree. 
PATH-LOADING 


The technique used by the autoload method to load all segments on 
the path between a calling segment and a called segment. 


PATH-UP 
A path away from the root of the tree. 
PHYSICAL ADDRESS 


The assigned byte location in physical memory, which is usually 
located in the processing unit. 


POSITION-INDEPENDENT REGION 
A shared region that can be placed anywhere in a referencing 
task's virtual address space when the system on which the task 
runs has memory management hardware. 

PRIVILEGED TASK 
A task that has privileged memory access rights. A privileged 
task can access the Executive and the I/O page in addition to its 
own partition and referenced shared regions. 


PROGRAM SECTION 


A section of memory that is a unit of the total allocation. A 
source program is translated into object modules that consist of 
program sections with attributes describing access, allocation, 
relocatability, and so forth. 


REGION 


A contiguous block of physical addresses in which a driver, a 
task, a resident common, or library resides. 
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RESIDENT COMMON 


A shared region in which data resides that can be shared by two 
or more tasks. 


RESIDENT LIBRARY 


A shared region in which single copies of commonly used 
subroutines reside that can be shared by two or more tasks. 


ROOT SEGMENT 


The segment of an overlay tree that, once loaded, remains in 
memory during the execution of the task. 


RUNNABLE TASK 


A task that has a header and stack and that can be installed and 
executed. 


SHARED REGION 
A shared region is a block of data or code that resides in 


physical memory and can be used by any number of tasks. A shared 
region is built and installed separately from the task. 


SYMBOL DEFINITION FILE 
The output object file created by the Task Builder that contains 
the global symbol definitions and values and sometimes program 
section names, attributes, and allocations in a format suitable 
for reprocessing by the Task Builder. Symbol definition files 
contain linkage information about shared regions. 

TARGET SYSTEM 
The system on which a task executes. 


TASK IMAGE FILE 


The output file created by the Task Builder that contains the 
executable portion of the task. 


VIRTUAL ADDRESSES 


The addresses within the task. Task addresses can range from 
zero through 177777(8) depending on the length of the task. 


VIRTUAL ADDRESS SPACE 


That space encompassed by the range of virtual addresses that the 
task uses. 


VIRTUAL PROGRAM SECTION 
A program section that has virtual memory allocated to it, but 


not physical memory. Virtual address space is mapped into 
physical memory at run-time by means of the mapping directives. 
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WINDOW 


A continuous virtual address space that can be moved to allow the 
task to examine different parts of a region or different regions. 


WINDOW BLOCK 


A structure defined by the Task Builder that describes a range of 
continuous virtual addresses. 
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Abort 
TKB 
during input, 11-4 
ABORT option, 11-4 
Absolute region 
See Region 
ABSPAT option, 11-5 
/AC switch, 10-5 
Access-code, 2-4 to 2-5 
grouping program section by, 
10-36 
ACP 
specifying APR, 10-5 
specifying task as, 10-5 
ACTFIL option, 11-6 
Active Page Register 
See APR 
Address 
assigning, 2-1 
concepts, 2-13 
logical, 2-14 
mapped system, 2-18 
physical, 2-13 
mapped system, 2-17 
space, 2-14 
virtual, 2-14 
virtual and logical 
coincidence, 2-15 
space translation, 2-23 
transfer, A-5 
virtual, 2-13 
Mapped system, 2-17 to 2-18 
virtual and logical 
relationship, 2-17, 2-21 
virtual space 
co-tree and main tree, 3-40 
disk-resident overlay, 3-1 
to 3-4 
division, 2-18 
division by memory 
Management, 2-18 
in overlay tree, 3-24 
memory-resident overlay, 
3-6 
overlaid task, 3-10, 3-14 
overlay, 3-5, 3-33 to 3-35 
reducing usage of, 3-1 
virtual space allocation 
diagram 
creating ODL file, 3-36 
virtual space and memory 
overlaid task, 3-11 to 3-14 
/AL switch, 10-6 
SSALER 


reserved PSECT name, E-2 
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ALERR module, 5-53 
Allocation-code, 2-4 to 2-5 
ALSCT FORTRAN subroutine, 5-56 
to 5-58 
SSALVC 
PSECT, 7-11 
reserved PSECT name, 
SSALVD 
PSECT, 7-11 
reserved PSECT name, 
$SALVI 
PSECT, 7-11 
reserved PSECT name, E-2 
Ancillary control processor 
See ACP 
APR, 2-16 
I- and D-space 
allocation in multiuser 
task, 9-3 
relocatable region 
specifying for, 5-6 
resident common 
system-owned, 
resident library 
system-owned, 11-11 
specifying for ACP, 10-5 
supervisor-mode, 8-2 to 8-3 
Arithmetic element 
extended 
specifying, 10-16 
Array declaration 
mapped, A-10 
ASG option, 11-7 
Asterisk (*) 
See also Autoload indicator 
cross-reference 
of overlaid task, 4-13 
cross-reference listing, 
10-12 
At sign (@) 
cross-reference 
of overlaid task, 4-13 
cross-reference listing, 
10-12 to 10-13 
indirect file, 1-5 
Attribute 
in .NAME directive 
DSK, 3-28 
GBL, 3-28 
NODSK, 3-28 
NOGBL, 3-28 
program section 
restriction, 
save, 2-4 


E-2 


E-2 


11-11 


2-3 
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INDEX 


$SAUTO 
PSECT, 5-52 to 5-53 
reserved PSECT name, E-2 
AUTO module, 5-52 
AUTOL module, 5-52 
Autoload, 4-1 
applying indicator 
co-tree root, 4-2 
»FCTR label name, 4-3 
file name, 4-2 
portions of ODL tree, 4-2 
Program section name, 4-3 
segment name, 4-3 
code sequence 
conventional task, 4-5 
error handling, 4-11 to 4-12 
indicator, 4-2 
efficiently placed, 4-6 
overhead in region, 5-13 
path loading, 4-3 to 4-4 
specifying, 4-1 
vector, 4-4 
eliminating unnecessary, 
4-6 
I- and D-space, 7-9, 7-1l 
overlay, 3-20 
vector format 
conventional task, 4-4 
I- and D-space, 4-4 to 4-5 
Autoloadable 
data segment, 4-7 
making file 
using file name, 4-2 
making program section, 4-3 


~ BLK 
See Program section 
Block 
label, 2-8 
Buffer record 
maximum size, 11-23 
Build file 
modifying 
to improve performance, F-1, 
F-5 


/CC switch, 10-7 
Checkpoint 
area 
in task image, B-9 
space 
allocating, 10-6, 10-10 
Checkpointable task 
specifying a, 10-6, 10-10 
Circumflex () 
cross-reference listing, 
10-12 to 10-13 
global cross-reference 
of an overlaid task, 4-13 
CLSTR option, 11-8 to 11-9 
Cluster library, 5-44 
See also Library 
/CM switch, 10-8 


SCMPAL 
completion routine, 8-8 to 
8-9 
CMPAL option, 8-9 
$CMPCS 


completion routine, 8-8 
CMPCS module, 8-9 
CMPRT option, 8-9, 11-10 
use in CSM library, 8-3, 8-8 
use in supervisor-—mode 
library, 8-7 
/CO switch, 10-9 
Code 
access, 2-4 to 2-5 
allocation, 2-4 to 2-5 
relocation, 2-4 
scope, 2-4, 2-7 
type, 2-5, 2-7 
Comma (,) 
See ODL operator 
Command 
file 
indirect, 1-5 
interaction with indirect, 
1-5 to 1-6 
level of indirection, 1-7 
with ODL, 3-30 
line 
comments in, 1-8 
form, 1-2 
multi-line input, 1-3 
option input, 1-3 
output file interpretation, 


1-3 
terminating character, 1-3, 
1-5 to 1-6 


to build a task, 1-2 
UFD convention, 1-9 
sequence 
comments in, 1-8 
simple, 1-2 
Comment 
in command sequence, 1-8 
in line, 1-8 
Common, 5-1, 5-26 to 5-31 
See also Region 
allocation diagram, 5-20 
assigning references, 5-23 
building a linking task, 5-21 
to 5-22 
building and linking to, 5-14, 
5-17 to 5-18 
building and linking to a 
device, 5-26 to 5-31 
device, 5-26 to 5-31 
See also Device common 
establishing offset in, 5-28 
in MACRO-11 
building and linking to, 
5-17 to 5-18 
building and linking to a 
See Region 
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Common (Cont.) 
installing in RSX-11M, 5-2 to 
5-3, 5-20 
installing in RSX-11M-PLUS, 
5-2 to 5-3, 5-20 
linking to region, 5-14 
map, 5-19 
PSECT 
building 
5-23 
region, 2-19 
resident, 5-1 to 5-2 
decla 11-11, 
name block data, 
specifying a, 10-9 
typical, 5-2 
COMMON option, 11-11 to 11-12 
Completion routine 
SCMPAL, 8-2, 8-8 to 8-9, 8-18 
SCMPCS, 8-2, 8-8 
content of a, 8-12 to 8-14 
CSM library, 8-13 
definition, A-1ll 
identification, A-1l 
name, A-11l 
supervisor-mode library, 8-2, 
8-7 
user-written, 8-21 
Complex relocation, A-22 
entry, A-23 
operation codes, A-22 
Concatenated object module 
using to reduce overhead, F-4 
Control section 
name, A-5 
name entry, 
Cotree, 3-31 
and main tree 
virtual address space, 3-40 
global symbol resolution, 
3-17 
null root, 3-31 
ODL statement 
from allocation diagram, 
3-39 to 3-40 
overlay, 3-34 to 3-35 
segment 
affecting symbol search on, 
10-19 
segment loading, 4-2 
Counter 
location 
definition, A-17 
modification, A-18 
/CP switch, 10-10 
/CR switch, 10-11 to 10-13 
Cross-reference 
global 
of overlaid task, 4-12 to 
4-14 
listing 
specifying a, 10-11 


a linking task, 


ae 
ring, 


11-28 
B-8 


A-5 


INDEX 


CSM library 
completion routine, 8-12 to 
8-14 
dispatching, 8-19 
linking task 
example of, 8-9 
supervisor-mode, 8-7 
building, 8-7 to 8-8 
-STB file, 8-8 
CTRL/Z 
effect on 


Task Builder, 11-4 


tch, 


/DA swi 10-14 
Data 
adjacency 
segment 
autoloadable, 4-7 
structure 
building a, 2-1 
overlay of a, 3-19 
Data base 
overlay, B-15 
I- and D-space task, B-16 
Data format 
input 
Task Builder, A-1l 
S$DBTS 
reserved PSECT name, 
Debugging aid 
including a, 10-14 
Declaration flag byte 
symbol, A-7 
Default of switch 
modifying, F-7 to F-ll 
Descriptor 
region, B-21 
segment, B-18 
window, B-20 to B-21 
Development step 
program, 1-1 
Device 
assignment, 11-7 
common, 5-29 
building and linking to a, 
5-26 to 5-31 


in memory, 2-28 


E-2 


SSDEVT 
reserved PSECT name, E-2 
Directive 
memory management 
in mapping, 2-24 
»-NAME, 3-27 
attributes for, 3-28 


example of use, 3-28 
ODL, 3-23 to 3-24 
»END, 3-23 
-FCTR, 3-25 
introduction, 3-23 
«ROOT, 3-23 
-PSECT, 3-29 
use of parentheses, 3-24 
Directory record 
declare global symbol, A-2 
end of global symbol, A-11 
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Directory record (Cont.) 
global symbol 
end of, A-ll 
internal symbol, A-24 
relocation, A~-12 
Disk image, 2-8 to 2-9 
conventional task, 7-6 
Disk-resident 
overlay, 3-1 to 3-2 
loading, 4-1 
overlay structure, 3-2 
Displaced relocation 
internal, A-15 
/DL switch, 10-15 
DSPPAT option, 11-13 
Dump 
See Postmortem dump 
See Snapshot dump 
memory, D-1 
Dynamic region, 2-20, 5-40 to 
5-43 


/EA switch, 10-16 
“EL switch, 10-17 
Element 
extended arithmetic 
specifying, 10-16 
-END directive, 3-23 
End of global symbol directory, 
A-11 
End of module record, A-24 
Error 
exit TKB commands on, 11-4 
handling 
SALERR entry, 4-12 
for autoload, 4-11 to 4-12 
for manual load, 4-12 
overlay, 4-12 
message, H-l 
Exclamation point (!) 
See ODL operator 
operator 
See ODL operator 
Extend Task directive 
to improve performance, F-2 
EXTSCT option, 11-14 
EXTTSK option, 11-15 


Factor 
autoloadabie 
making first component of, 
4-3 
Fast Task Builder, G-l 
speed of, G-2 
supported 
features, G-l to G-2 
options, G-2 
switches, G-l 
unsupported features, G-1l to 
G-2 
-FCTR directive, 3-25 
argument 
library modules, 3-26 


-FCTR directive 
argument (Cont.) 
library to resolve 
references, 3-26 
named input file, 3-25 
PSECT name, 3-26 
segment name, 3-26 
arguments for, 3-25 
use of label in, 3-25 
-FCTR statement 
allocation diagram 
creating from, 3-38 to 3-39 
File 
command 
level of indirection, 1-7 
declaring number of active, 


11-6 
indirect command, 1-5 
input 
designating as debugging 
aid, 10-14 
designating as library file, 
10-23 


directing selective symbol 
search, 10-47 to 10-49 
including content of in map, 
10-26 
processing to reduce 
overhead, F-6 
specifying as default 
library, 10-15 
library 
declaring a, 10-23 
making file autoloadable 
using name, 4-2 
map 
printing, 1-2 
omitting a specific output, 
1-3 
open at one'time, 11-6 
specification 
convention for, 1-8 
default for, 1-8 
Floating Point Processor 
specifying, 10-18 
FMTBUF option, 11-16 
FORTRAN 
common block 
in overlays, 3-19 
manual load calling sequence, 
4-9 to 4-10 
for I- and D-space task, 
4-11 
run-time support 
virtual program section, 
5-56 to 5-57 
/FP switch, 10-18 
SS$FSR1 
reserved PSECT name, E-3 
-FSRPT 
low-memory context, B-10 
reserved global symbol, E-1 
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FTB library 
overlaid region, 5-13 
/FU switch, 10-19 


GBLDEF option, 11-17 
GBLINC option, 11-18 
GBLPAT option, 11-19 
GBLREF option, 11-20 
GBLXCL option, 11-21 
use in CSM library, 8-3, 8-7 
to 8-8, 8-18 
Global 
additive relocation, A-16 
relocation, A-15 
additive displaced, A-17 
displaced, A-16 
symbol 
address of ODT SST routine, 
11-24 
ambiguously defined in 
overlay, 3-16 . 
declaration directory 
record, A-2 
directory record format, 


A-4 

end of directory record, 
A-11 

from the default library, 
3-18 

in autoloadable segment, 
4-4, 4-6 


in cross-reference listing, 
10-12 to 10-13 

multiplydefined, 3-16 

multisegment task, 3-16 

name, A-6 

name entry, A-6 

overlay search sequence, 
3-17 

resolution, 2-7 

search sequence in overlays, 
3-16 

undefined, 2-7 

symbol resolution 

co-tree, 3-17 

default library, 3-18 

in multisegment task, 3-16 


/HD switch, 10-20 
Header, 2-8 
excluding task, 10-20 
I- and D-space task, 7-11 
in task image, B-10 
task 
fixed part, B-1l 
variable part, B-12 
vector extension area, B-13 
High-level language 
overlay program in, 3-40 to 
3-41 
Host system, C-1l 
building a task for another 
system, C-l 


Host system (Cont.) 
transferring from task, C-1 
Hyphen (~) 
See ODL operator 


I- and D-space . 
specifying, 10-21 
I- and D-space task 
See Task 
I/O page 
specifying, 10-22 
/ID switch, 10-21 
Image 
disk, 2-8 to 2-9 
memory, 2-8 to 2-9 
Indirect command file, 1-5, 
3-30 
with ODL, 3-30 
Information record 
text, A-ll 
Input 
data format 
Task Builder, A-1 
multi-line 
to the Task Builder, 1-3 
Internal displaced relocation, 
A-15 
Internal symbol 
directory record, A-24 
name entry, A-5 
SSIOB1 
reserved PSECT name, E-3 
$SIOB2 
reserved PSECT name, E-3 
/IP switch, 10-22 


Label block, 2-8 
group, B-l 
Language 
high-level 
overlay program in, 3-40 
/LB switch, 10-23 to 10-24 
LBLDF$ macro, B-1l 
/LI switch, 10-25 
LIBR 
linking to region, 5-14 
option, 11-11 to 11-12 
Library 
building a, 5-14 
cluster, 5-44 
building, 5-44, 5-48 to 


5-51 

building example, 5-48 to 
5-51 

building rule 1: overlays, 
5-45 

building rule 2: references, 
5-46 

building rule 3: .STB file, 
5-47 

building rule 4: stack, 
5-47 


building rule 5: PIC, 5-47 
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Library 
cluster (Cont.) 
building rule 6: traps, 
5-47 
building rule summary, 5-44 
examples, 5-47 
overlay run-time support, 
5-51 to 5-53 
resolving interlibrary 
references, 5-49 
declaring a, 10-23 
default 
controlling symbol search, 
10-15, 10-19 
global symbol resolution, 
3-18 
specifying a, 10-15 
extending a, 10-17 
file 
declaring a, 10-23 
FTB 
overlaid region, 5-13 
linking resident to 
supervisor-mode, 8-21 
modules 
-FCTR directive, 3-26 
object module 
placing in overlay 
structure, 10-24 
old 
overlaid region, 5-13 
region, 2-20 
specifying, 10-25 
relocation 
resident, A-23 
resident, 5-1, 5-3 
building and linking to a, 
5-14, 5-31 to 5-38 
data in task image, B-4 to 
B-6 
declaring, ll-1ll, 11-28 
label block 0, B-7 
label block 1, B-9 
label block 2, B-9 
label block 3, B-9 
name block data, B-8 
relocation, A-23 
search, 10-23 
resolving references 
-FCTR directive, 3-26 
restriction in I- and D-space 
task, 7-9 
supervisor-mode, 2-24, 8-1 
building, 8-7 
building linking task, 8-17 
to 8-18 
building the referencing 
task, 8-7 
building with relevant 
options, 8-3, 8-7, 8-17 
to 8-18 
completion routine, 8-2, 
8-7, 8-21 


Library 
supervisor-mode (Cont.) 
converting SCAL to CSM, 
8-20 
data in, 8-3 
definition, 8-1 
example of, 8-10 to 8-17 
linking, 8-7 
linking a resident, 8-20 
linking to, 8-21 
linking to SYSLIB, 8-2, 8-7 
to 8-9, 8-18 
linking with relevant 
options, 8-3, 8-8, 8-18 
mapping of, 8-3 
method of mode switching, 
8-1, 8-19 
mode switching, 8-1, 8-7 
mode switching compared, 
8-1 - 
mode-switching vector, 8-1 
SMSDS directive, 8-2 
SMSDS directive restriction, 
8-2 
multiple, 8-20 
overlaid, 8-21 to 8-22 
overlay restriction, 8-21 
to 8-22 
parameter passing, 8-2 
restrictions on contents, 
8-2 
using as resident, 8-20 
using system supplied 
vector, 8-19 
with I- and D-space task, 
8-3 
your own completion 
routines in, 8-21 
your own vector in, 8-21 
supervisor-mode mapping 
with conventional task, 8-4 
to 8-5 
with I- and D-space task, 
8-6 
SYSLIB 
replacing as default, 10-23 
Linking 
module, 2-3 
Listing 
global cross-reference 
generating as, 10-11 
wide 
specifying a, 10-51 
$$LOAD 
PSECT, 5-53 
reserved PSECT name, £E-3 
LOAD module, 5-523 
$LOAD routine 
in manual load, 4-7 
Loading 
asynchronous example of, 4-10 
mechanism 
overlay, 3-16 
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Location counter 
definition, A-17 
modification, A-18 
Logical 
address, 2-14 
address space, 2-14 
unit number 
assigning physical device 
to a, 11-7 
unit table entry, B-9, B-14 
units 
number of, 11-39 
Low-memory context, B-10 
LUN 
See Logical unit number 


/MA switch, 10-26 
Macro 
SNAPS, D-6 
SNPBKS, D-6 
SNPDF$, D-6 
MACRO-11 calling sequence 
manual load, 4-7 
I- and D-space tasks, 4-8 
to 4-9 
Manual load 
calling sequence, 4-7 to 4-8 
error handling, 4-12 
FORTRAN calling sequence, 4-9 
to 4-10 
for I- and D-space task, 
4-11 
MACRO-11 calling sequence, 
4-7 
I- and D-space tasks, 4-8 
to 4-9 
Map 
common, 5-19 
file 
adding cross-reference to a, 
10-11 
content, 10-37 to 10-43 
description, 10-37 to 10-43 
example, 10-37 to 10-43 
general, 10-37 to 10-43 
inhibiting spooling of a, 
10-45 
printing, 1-2 
specifying, 10-26 
including SYSLIB contribution, 
10-26 
multiuser task, 9-7 
overlaid I- and D-space task, 
7-12 to 7-16 
privileged task, 6-10 to 6-11 
region, 5-19 
resident region 
including symbol definition, 
10-26 
short 
specifying a, 10-37 to 
10-43 


spooling to print, 10-45 


Map (Cont.) 
task 
I- and D-space, 7~9 
linked to a common, 5-24 
Mapped 
array 
area, 5-56, 5-58 
declaration, A-10 
declaration entry, A-10 
region 
declaring address window, 
11-41 
system, 2-14, 2-18 
Mapping 
concept, 2-22 
conventional task 
supervisor-mode library, 
2-26 to 2-27 
conventional task linked to 
region 
I- and D-space system, 7-3 
I- and D-space task, 7-3 to 
7-4 
in I- and D-space system, 
7-4 
in supervisor-mode, 2-24 
task, 2-15 
MAXBUF option, 11-23 
»MBLUN 
reserved global symbol, E-1 
Memory 
allocation 
I- and D-space task, 7-9 
allocation file 
See Map file 
dump, D-1 
image, 2-8 to 2-9 
layout 
unmapped system, 2-16 
management 
specifying for target 
system, 10-27 
physical 
disk-resident overlay, 3-3 
to 3-4 
memory-resident overlay, 
3-6 
overlay, 3-5, 3-33 to 3-35 
reducing to build a task, F-4 
reducing usage of, 3-1 
resident overlay structure, 
3-6 ; 
saving 
overlaid task, 3-9 to 3-10 
virtual allocation 
I- and D-space task, 7-10 
Memory management 
use by task, 2-15 to 2-16 
Memory Management Unit, 2-14 
Memory-resident 
overlay 
loading, 4-1 
overlay, 3-1 
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Message 
diagnostic 
eliminating, 10-30 
error, H-1l 
virtual memory system, F-5 
inhibiting system queuing of, 
10-35 
/MM switch, 10-27 
Mode 
compatibility 
in a task, 10-8 
Mode-switching 
to supervisor-mode, 8-8, 8-12 
to 8-13 
vector 
supervisor library, 8-l, 
8-19 
Module 
extracting from library, 
10-23 
linking, 2-3 
name, A-4 
name entry format, A-4 
object 
extracting by name, F-4 
linking, 2-1 
placing in segment 
reducing overhead, F-4 
record 
end of, A-24 
-MOLUN 
reserved global symbol, E-1l 
/MP switch, 10-28 
$SMRKS 
PSECT, 5-52 
reserved PSECT name, E-3 
“/MU switch, 10-29 
Multi-line input, 1-3 
Multiple-tree 
example, 3-32 
structure, 3-31 to 3-32 
defining a, 3-31 to 3-32 
Multisegment task 
See Overlay 
Multiuser task, 2-28, 9-1 
as an overlaid task, 9-2 
building a, 9-5 
declaring read-only partition 
for, 11-33 
defined, 9-1 
disk image, 9-2 
example, 9-6 to 9-7 
example map, 9-7 
I- and D-space, 9-3 
APR allocation, 9-3 
PSECT allocation, 9-4 
PSECT in, 9-3 
windows, 9-5 
program section allocation, 
9-1 to 9-2 
specifying a, 10-29 
TKB command sequence, 9-7 


INDEX 


Multiuser task (Cont.) 


window block assignment, 9-1, 
9-3 


N.OVPT 
low-memory context, B-10 
reserved global symbol, E-1 
Name 
global symbol, A-6 
»~NAME directive, 3-27 
attribute 
DSK, 3-28 
GBL, 3-28 
NODSK, 3-28 
NOGBL, 3-28 
example of use of, 3-28 
»NLUNS 
reserved global symbol, E-1 
/NM switch, 10-30 
~NOVLY 
reserved global symbol, E-1 
»~NSTBL 
reserved global symbol, E-1l 
Null 
root, 3-31 
in ODL, 3-31 
segment 
in ODL, 3-31 
Number sign (#) 
in cross-reference listing, 
10-12 to 10-13 


SSOBF1 
reserved PSECT name, E-3 
SSOBF2 
reserved PSECT name, E-3 
Object code 
patching, 11-5 
Object module 
concatenating, 10-7 
content of, A-l 
format, A-3 
linking, 2-1 
overriding definition in, 
11-17 
relocatable, 2-2 
selective global symbol 
using /SS to include, 10-47 
to 10-49 
Object Time System 
usage to extend record buffer, 
11-16 
ODL 
autoload indicator, 4-2 
directive, 3-23 to 3-24 
»END, 3-23 
example use of .NAME, 3-28 
»~FCTR, 3-25 
introduction, 3-23 
»NAME, 3-27 
-NAME attributes, 3-28 
»PSECT, 3-29 


eROOT, 3-23 
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ODL (Cont.) 
efficiently placing in 
autoload indicator, 4-6 
enabling operator 
memory-resident overlay, 
10-34 
file 
declaring a, 10-28 
multiple-tree 
defining structure, 3-30 
example, 3-31 to 3-32 
Structure, 3-30 
operator 
, (comma), 3-24 
! (exclamation point), 3-24, 
3-26 to 3-27 
- (hyphen), 3-24 
introduction, 3-24 
summary, 3-49 to 3-52 
using indirect file with, 
3-30 
ODL file 
creating = 
start of procedure, 3-36 
with allocation diagram, 
3-35 to 3-36 
-FCTR statement 
creating from allocation 
diagram, 3-38 to 3-39 
»~ROOT statement 
creating from allocation 
diagram, 3-37 
virtual address space 
in allocation diagram, 3-36 
ODL statement 
co-tree 
from allocation diagram, 
3-39 to 3-40 
ODT vector, 11-24 
-ODTL1 
reserved global symbol, E-1 
. ODTL2 
reserved global symbol, E-1l 
ODTV option, 11-24 
Operator 
ODL, 3-24 
, (comma), 3-24 
! (exclamation point), 3-24, 
3-26 to 3-27 
- (hyphen), 3-24 
introduction, 3-24 
Option 
category of, 11-1 
general form of, 1-4 
input 
in command line, 1-3 
linking to region, 5-14 
separation of argument list, 
1-4 to 1-5 
Summary, 11-2 
Task Builder, 1-4, 1ll-1l 
ABORT, 11-4 
ABSPAT, 11-5 


Option 
Task Builder (Cont.) 

ACTFIL, 11-6 

ASG, 11-7 

CLSTR, 11-8 to 11-9 

CMPRT, 11-10 

COMMON or LIBR, 11-11 to 
11-12 

DSPPAT, 11-13 

EXTSCT, 11-14 

EXTTSK, 11-15 

FMTBUF, 11-16 

GBLDEF, 11-17 

GBLINC, 11-18 

GBLPAT, 11-19 

GBLREF, 11-20 

GBLXCL, 11-21 

MAXBUF, 11-23 


ODTV, 11-24 

PAR, 11-25 to 11-26 

PRI, 11-27 

RESCOM or RESLIB, 11-28 to 
11-29 


RESSUP, 11-31 to 11-32 
ROPAR, 11-33 
STACK, 11-34 
SUPLIB, 11-35 
TASK, 11-36 
TSKV, 11-37 
UIC, 11-38 
UNITS, 11-39 
VSECT, 11-40 
WNDWS, 11-41 
Option summary, 11-3 


OTS 
usage to extend record buffer, 
11-16 
SOTSV 


low-memory context, B-10 
reserved global symbol, E-2 
Output files 
omitting specific, 1-3 
OVCTC module, 5-52 
OVCTL module, 5-52 
OVCTR module, 5-52 
OVDAT module, 5-53 
$SOVDT 
PSECT, 5-53 
reserved PSECT name, E-3 
Overlay, 2-10 
allocation diagram 
creating ODL file with, 
3-35 to 3-40 
autoload vector in, 3-20 
building an, 3-41 to 3-48 
building memory~resident 
for region, 5-9 
capability of an, 3-1 
choosing a memory-resident, 
3-14 
co-tree, 3-34 to 3-35 
data base, B-15 


I- and D-space task, B-16 
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data structure, 3-19 
linked into root, 3-20 
defining a multiple-tree, 
3-31 to 3-32 
description 
effect on performance, F-4 
disk-resident, 3-1 to 3-2 
defined, 4-1 
effect of 
on physical memory, 3-5 
on virtual address space, 
3-5 
effect of virtual address 
space 
on disk-resident, 3-1 to 
3-4 
effect on memory 
of a disk-resident, 3-2 
of disk-resident, 3-l, 
to 3-4 
effect on physical memory 
of memory-resident, 3-6 
effect on virtual address 
space 
of a memory-resident, 3-6 
error handling, 4-12 
example of building a, 3-41 
to 3-48 
I- and D-space task 
disk image, 7-8 
in I- and D-space task, 3-21, 
7-5 
PSECT, 
loading 
asynchronously, 4-10 
disk-resident, 4-1 
mechanism, 3-16 
memory-resident, 4-1 
methods, 4-1 
synchronously, 4-8 to 4-9 
memory-resident, 3-1, 3-6 
conserving physical memory, 
defined, 4-1 
physical memory usage, 3-6 
region, 5-9 
virtual address space, 3-14 
multiuser task, 9-2 
of program 
in high-level language, 
3-40 to 3-41 
operator 
enabling recognition of, 
10-34 
suppression of a 
memory-resident, 10-34 
path loading in an, 4-4 
physical memory, 3-33 to 3-35 
program section 
specifying, 3-19 
region 


3-3 


7-6 


5-ll 
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Overlay 


region (Cont.) 
building, 5-9 
building option, 5-10 to 
5-11 
descriptor in, 3-20 
example of building, 5-10 
global symbols in .STB file, 
5-ll 
resolving symbol, 5-10 to 
5-11 
-STB file, 5-11 
vectors in I- and D-space 
task, 5-11 
region restrictions, 5-12 
root segment structure, 3-21 
run-time, 3-19 
comparison of sizes in 
routine, 4-16 
module sizes, 5-52 to 5-53 
routine, 3-19, 4-16 
size of routine, 4-16 
support requirements, 5-12, 
5-51 to 5-53 
use of routine, 
4-15 
segment 
alignment, 10-8 
arrangement, 3-15 
descriptor in, 3-20 
processing order, 3-17 
symbol processing, 3-17 
structure 
considerations in creating, 
3-1 
most effective, 3-2 
multiple-tree, 3-18 
multiply defined global 
symbol, 3-16 
Specifying library search 
in a, 10-23 
task, 3-7, 3-9 
global cross-reference of, 
4-12 to 4-14 
segment calls, 3-10 
virtual address space, 3-10 
tree, 3-15 
calling segments in an, 4-6 
virtual 
address space, 3-33 to 3-35 
address space and memory, 
3-11 to 3-14 
window 
block, 3-49 
descriptor in, 3-20 
written in high-level 
language, 3-40 to 3-41 


4-14 to 


Overlay Description Language 


introduction, 3-15 


Overlay Description Operator 


See ODL 


Overlay structure 


global symbol 


Overlay structure 
global symbol (Cont.) 
ambiguously defined, 3-16 
Overlay tree 


for I- and D-space task, 7-7 


Overlay tree diagram 
virtual address space, 
OVIDC module, 5-52 
OVIDL module, 5-52 
OVIDR module, 5-52 
SSOVRS 
reserved PSECT name, E-3 


3-24 


Page Address Register 
See PAR 
Page Description Register 
See PDR 
PAR, 2-16 
option, 11-25 
PAR option, 11-26 
building region, 5-2 
Parentheses 
use of 
in ODL, 3-24 
Partition 
declaring, 11-25 
in region, 5-28 
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Po 


stmortem dump (Cont.) 
specifying a, 10-32 


7PR switch, 6-2, 10-33 

/PR:0 privileged task, 6-2, 6-4 
to 6-5 

/PR:0 privileged task, uses of, 
Oro 

/PR:4 privileged task, 6-2, 6-4 
to 6-5 

/PR:4 privileged task, uses of, 
6-5 

/PR:5 privileged task, 6-2, 6-4 
to 6-6 

/PR:5 privileged task, uses of, 
6-5 

PRI option, 11-27 

Priority 

task 

declaring, 11-27 

Privileged and nonprivileged 


task 


distinction between, 6-1 


Privileged task, 2-25, 6-1 


naming for target system, C-l 


option, 11-25 
requirement 
shared region, 5-3 
requirements 
region, 5-2 
size 
for TKB, F-2 
specifying for region, 5-28 
Patch 


D-space, 11-13 
declaring an object level, 
11-5 


global relative, 11-19 
Path loading, 4-3 to 4-4 
See also Overlays 
example of, 4-4 
in autoload, 4-3 to 4-4 
$$PDLS 
PSECT, 5-52 
reserved PSECT name, 
PDR, 2-16 
Performance 
improving TKB, F-1l 
Physical 
address, 2-13 
mapped system, 2-17 
/PI switch, 10-31 
/PM switch, 10-32 
PMD task 
installation for timely 
operation, D-1l 
Postmortem dump, D-1l 
content, D-3 to D-5 
example, D-2 
sample, D-3 to D-5 


E-3 


accessing 

Executive with a, 6-4 

I/O page with a, 6-4 
building a, 6-6 to 6-11 
comparison of nonprivileged 

and, 6-l 
hazards of a, 6-1 to 6-2 
in a mapped system, 6-1 
logging off from, 6-1 
MAC command sequence, 6-9 
map of, 6-10 to 6-11 
mapping of, 6-2 to 
/PR:0, 6-2, 6-4 to 
/PR:4, 6-2, 6-4 to 
/PR:5, 6-2, 6-4 to 
processor trap ina 
specifying, 2-25 
specifying a, 6-2 
TKB command sequence, 6-10 
to examine unit control block, 
6-6 to 6-11 


6-3 
6-5 
6-5 
6-6 
, 6-2 


Program 


Index-ll 


development step, 1-1 
limit, A-18 
section, 5-53 
additive displaced 
relocation, A~-21 
additive relocation, A-20 
adjacency requirement for, 
10-46 
allocation, 2-2 
attribute, 2-4 
attribute restriction, 2-3 
blank (.BLK), 2-3 
creation, 2-3 
displaced relocation, A-19 
element, 2-2 
extension of, 11-14 
in shared region, 5-7 
making autoloadable, 4-3 
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Program 


section (Cont.) 
name, 2-3 
name conflict, 5-7, 5-39 to 
5-40 
naming restriction, 5-7 
ordering, 5-7, 10-36, 10-46 
overlay allocation, 3-19 
relocation, A-19 
resolution of, 3-19 
resolving names, 5-7, 5-39 
to 5-40 
resolving names in region 
and task, 5-16 
save attribute, 2-7 
segregating, 10-36, 10-46 
sequential ordering of, 
10-36, 10-46 
space allocation, 2-5 to 
2-6 
specifying explicitly in 
overlay, 3-29 
specifying in overlay, 3-19 
virtual, 5-53 
section name, A-7 
applying autoload indicator, 
4-3 
section name entry, A-8 
section name flag byte, A-8 
to A-9 
version 
identification, A-10 


Program section 


SS$ALVC, 7-11 
$$ALVD, 7-11 
S$SALVI, 7-11 
I- and D-space task 
overlay, 7-6 
multiuser task 
I- and D-space, 9-3 
named 
in region, 5-13 
virtual 
allocating physical memory 
to a, 5-56 
attaching virtual attribute 
to a, 5-56 
building a task using, 5-58 
to 5-61 
creating a, 5-56, 5-58 to 
5-61 
FORTRAN run-time support 
for, 5-56 to 5-57 
option usage, 5-55 
specifying, 11-40 
specifying base address for 
a, 5-56 
specifying length, 5-54 
specifying physical size, 
5-54 
specifying window size, 
5-54 
Support for a, 5-56 to 5-57 


PSECT 
See also Program section 
See Program section 
-PSECT directive, 3-29 
PSECT name 
-FCTR directive 
argument, 3~26 
.PTLUN 
reserved global symbol, E-2 


$SRDSG 
PSECT, 5-52 
reserved PSECT name, E-3 
Region, 2-18 
absolute, 5-9 
building precautions, 5-7 
mapping for, 5-8 
mapping of, 5-7 
specifying an, 5-7 


symbol definition file, 5-9 


allocation 
diagram, 5-20 
of window block for, 5-25 
APR 
specifying, 5-6 
assigning references, 5-23 
building 
a linking task, 5-21 to 
5-22 
and linking to a, 5-14, 
5-17 to 5-18 
interaction of /CO/LI/PI 
switch, 5-3 
options 
in an overlaid, 5-10 
options in an overlaid, 
5-11 
use of /CO/LI/PI switch, 
5~3 
with PAR option, 5-2 
common, 2-19 to 2-20 
descriptor, B-21 
descriptor. in overlay, 3-20 
dynamic, 2-20, 5-40 to 5-43 
building a task that 


creates a, 5-40 to 5-43 
installing in RSX-11M, 5-2 to 


5-3, 5-20 
installing in RSX-11M-PLUS, 
5-2 to 5-3, 5-20 
library, 2-20 
linked to a region, 5-26 
linked with a region, 5-25 
linking to a, 5-13 to 5-14, 
5-26 
map, 5-19 
mapping of an absolute, 5-7 


memory~resident overlaid, 5-9 


building, 5-9 
example of building, 5-10 
number of, 5-17 


options for building, 5-17 to 


5~18 
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Region (Cont.) 


options for linking to, 5-14 
overlaid, 5-9 
autoload call overhead, 
5-13 
autoload in, 5-13 
autoload vector, 5-11 
FTB and old libraries, 5-13 
global symbols in .STB file, 
5-11 
I- and D-space task vectors, 
5-11 
named program section, 5-13 
run-time support for, 5-12 
to 5-13 
-STB file, 5-11 
partition, 5-28 
requirements, 5-2 
procedure for building a, 
5-17 to 5-18 
program section in, 5-7 
PSECT 
building a linking task, 
5-23 
relocatable, 5-5 
mapping, 5-5 
specifying, 5-5 
specifying APR for, 5-6 
.STB file for a, 5-9, 5-14, 
5-16 
resident relocatable, 5-5 
resolving PSECT names, 5-39 
to 5-40 
shared, 2-20, 5-1 
allocation of window block 
for, 5-14 
autoload vectors in, 5-12 
defined, 5-1 
initializing window block 
for, 5-14 
installing, 5-16 
partition requirement, 5-3 
resolving PSECT names, 5-16 
restrictions for overlaid, 


5-12 

symbol definition file, 
5-16 

use of /CO/LI/PI switches, 
5-9 


windows in, 5-14 
size of, 5-17 


specifying 
as position independent, 
10-9, 10-31 


partition for, 5-28 
.STB file, 5-4 to 5-5, 5-14, 


5-16 
for an absolute, 5-7, 5-9, 
5-12 
using /CO/LI/PI switches, 
5-4 


symbol definition file, 5-9 
task, 2-18 to 2-20 


Region (Cont.) 
task building options, 5-13 
to 5-14 
type of access to, 5-14 
use of /CO/LI/PI switches, 
5-5 
window, 5-15, 5-25 
with linked task 
in I- and D-space system, 
7-3 
Relocatable region 
See Region 
Relocation 
code, 2-4 
complex, A-22 
entry, A-23 
operation codes, A-22 
directory command byte, A-13 
directory record, A-12 
entries, A-12 to A-13 
format, A-14 
displaced 
global, A-16 
global, A-15 
additive, A-16 
global additive displaced, 
A-17 
internal, A-14 
displaced, A-15 
library 
resident, A-23 
program section, A-19 
additive, A-20 
additive displaced, A-21 
displaced, A-19 
resident library,.A-23 
RESCOM 
linking to region, 5-14 
option, 11-28 to 11-29 
Reserved symbol 
for the Task Builder, E-1 
Resident 
common 
name block data, B-8 
library 
name block data, B-8 
relocation, A-23 
memory 
for TKB performance, F-3 
overlay operator 
enabling recognition of, 
10-34 
region 
using to reduce overhead, 
F-4 
Resident region 
map file 
including symbol definition 
in, 10-26 
RESLIB : 
linking to region, 5-14 
option, 11-28 to 11-29 
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RESLIB 
option (Cont.) 


in supervisor-mode library, 


8-20 to 8-21 
RESSUP 
option, 8-9, 11-31 to 11-32 
use in CSM library, 8-3, 
8-8, 8-19 to 8-21 
use in supervisor-—mode 
library, 8-7 
Restarting TKB option, 11-4 
SSRGDS 
reserved PSECT name, E-3 
RLSCT FORTRAN subroutine, 5-56, 
5-58 
/RO switch, 10-34 
Root 
in a co-tree, 3~31 
null, 3-31 
in ODL, 3-31 
structure 
overlay, 3-21 
«ROOT directive, 3-23 
~ROOT statement 
allocation diagram 
creating from, 3-37 
ROPAR option, 11-33 
SSRTQ 
PSECT, 5-52 to 5-53 
reserved PSECT name, E-3 
$S$RTR 
PSECT, 5-52 to 5-53 
reserved PSECT name, E-4 
SSRTS 
PSECT, 5-53 
reserved PSECT name, E-4 
Run-time support 
overlaid region, 5-12 to 5-13 
autoload, 5-13 
autoload call overhead, 
5-13 
FTB and old libraries, 5-13 
named program sections, 
5-13 


Save attribute, 2-4 
SCAL to CSM library 
converting, 8-20 
Scope-code, 2-4, 2-7 
/SE switch, 10-35 
Segment 
autoloadable 
data, 4-7 
global symbol in, 4-4 
call, 3-10 
to up-tree, 4-6 
definition of a, 3-i 
descriptor, B-19 
I~ and D-space task, 7-11 
in overlay, 3-20 
limiting number 
reducing overhead, F-4 
loading 


INDEX 


Segment 
loading (Cont.) 
as part of co-tree, 4-2 
when called, 4-4, 4-6 
making autoloadable, 4-3 
mapping, 2-10 
disk~resident, 2-11 
memory-resident, 2-12 
Multiple, 3-5 
global symbol in, 3-16 
global symbol resolution, 
3-17 
symbol resolution, 3-16 
name 
applying autoload indicator 
to, 4-3 
-FCTR directive argument, 
3-26 
null 
in ODL, 3-31 
overlay 
arrangement, 3-15 
root structure, 3-21 
symbol processing, 3-17 
processing order, 3-17 
Single, 3-4, 3-8 
up-tree 
I- and D-space, 3-22 
Semicolon (;), 1-8 
SEND directive 
enabling for your task, 10-35 
/SG switch, 10-36 
$$SGDO 
PSECT, 5-53 
reserved PSECT name, E-4 
$$SGD1 
reserved PSECT name, E-4 
$$SGD2 
PSECT, 5-53 
reserved PSECT name, E-4 
/SH switch, 10-37 
Shared region, 5-1 
See Region 
Single segment task, 3-8 
/SL switch, 10-44 
Slash 
double (//), 1-6 
single (/), 1-5 to 1-6 
Slow TKB 
to improve overhead, F-1ll 
S$SLVC 
reserved PSECT name, E-4 
SNAPS macro, D-6 
format of, D-8 
Snapshot dump, D-5 to D-6 
example of, D-10 to D-12 
format of macro for Creating, 
D-7 
SNPBKS macro, D-6 
format of, D-7 
SNPDF$ macro, D-6 
/SP switch, 10-45 
/SQ switch, 10-46 
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/SS switch Switch 
symbol definition file Task Builder (Cont.) 
reducing overhead, F-4 /EL, 10-17 
SST vector address /FP, 10-18 
declaring, 11-27 /FU, 10-19 
Stack /HD, 10-20 
declaring size, 11-34 /ID, 10-21 
supervisor-mode, 8-20 /IP, 10-22 
STACK option, 11-34 /LB, 10-23 to 10-24 
~STB file, 5-9 /LI, 10-25 
absolute region, 5-7, 5-9 /MA, 10-26 
content of a, 5-5 /MM, 10-27 
excluding symbol from, 5-11 /MP, 10-28 
for region, 5-4 to 5-5, 5-14, /MU, 10-29 
5-16 /NM, 10-30 
I- and D-space task, 7-9 /PI, 10-31 
including symbol in, 5-11 /PM, 10-32 
interaction of /CO/LI/PI /PR{sn], 10-33 
switches, 5-4 /RO, 10-34 
overlaid region, 5-11 to 5-12 /SE, 10-35 
global symbols in, 5-11 /SG, 10-36 
program sections, 5-16 /SH, 10-37 
program sections in, 5-5 /SL, 10-44 
relocatable region, 5-9, 5-16 /SP, 10-45 
use of /CO/LI/PI switches, /SQ, 10-46 
5-5, 5-9 /SS, 10-47 to 10-49 
Structure /TR, 10-50 
in TKB /WI, 10-51 
size of, F-3 /XH, 10-52 
~SUMLI /XT(:n), 10-53 
reserved global symbol, E-2 Symbol 
Supervisor-mode, 2-24 affecting search for, 2-7 
library, 2-24 declaration flag byte, A-7 
See Library definition file 
mapping, 2-24, 2-26 to 2-27 excluding symbol from a, 
mode switching, 8-8, 8-12 to 11-21 
8-13 for system-owned region, 
stack, 8-20 11-11 
SUPLIB for user-owned region, 
option, 8-9, 11-35 11-29 
use in CSM library, 8-3, . including symbols, 11-18 
8-19 reducing overhead, F-4 
use in supervisor-mode directory record 
library, 8-7 declare global, A-2 
Switch end of global, A-11l 
conflict in, 10-1 internal, A-24 
default full search in overlays 
modifying, F-7 to F-1l specifying, 10-19 
modifying default of, F-7 to global 
F-11 address of ODT SST routine, 
summary, 10-2 to 10-4 11-24 
syntax, 10-1 ambiguously defined in 
Task Builder, 10-1 overlay, 3-16 
/AC(:nj}), 10-5 declaring definition ina 
/AL, 10-6 task, 11-17 
/CC, 10-7 default library resolution, 
/CM, 10-8 3-18 
/CO, 10-9 directory record, A-2 
/CP, 10-10 directory record format, 
/CR, 10-11 to 10-13 A-4 
/DA, 10-14 end of directory record, 
/DL, 10-15 A-11 
/EA, 10-16 excluding in a task, 11-21 
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Symbol 
global (Cont.) 
from the default library, 
3-18 
in autoloadable segment, 
4-4, 4-6 
in cross-reference listing, 
10-12 to 10-13 
including in a task, 11-18 
multiplydefined, 3-16 
multisegment task, 3-16 
name, A-6 
name entry, A-6 
overlaid region .STB file, 
5-11 
overlay search sequence, 
3-17 
resolution, 2-7, 3-17 
resolution in co-tree, 3-17 
resolution in multisegment 
task, 3-16 
undefined, 2-7 
in cross-reference listing, 
10-12 
internal 
autoloadable library, A-26 
to A-27 
end-of-module, A-30 
end-of-module format, A-32 
global, A+28 
internal symbol name, A-30 
internal symbol name format, 
A-31 
line-number, A-29 to A-30 
literal record, A-30 
literal record format, A-31l 
module name, A-27 to A-28 
overall format, A-24 to 
A-25 
PC correlation, A-29 to 
A-30 
PSECT item, A-29 
relocatable/relocated, A-27 
start-of-segment, A-25 to 
A-26 
task identification, A-26 
TKB generated, A-25 
name entry 
internal, A-5 
number of processed for 
performance, F-3 
reserved for the Task Builder, 
E-1 
resolving 
overlay region, 5-11 
search 
selective, 10-47 to 10-49 
Symbol definition 
SYSLIB.OLB, 2-7 
Symbol definition file 
See also .STB file 
supervisor-mode library 
system-owned, 11-35 


Symbol definition file 
supervisor-mode library 
(Cont.) 
user-owned, 11-31 
Syntax rule 
summary of, 1-10 
SYSLIB 
including contribution in map, 
10-26 
linking to 
by supervisor-mode 
libraries, 8-2, 8-7 to 
8-9, 8-18 
replacing as default, 10-23 
SYSLIB.OLB 
for symbol definition, 2-7 
System 
host and target, C-l 
mapped, 2-14 
physical and virtual space, 
2-15 
object module library, 2-2 
See also Library 
See also SYSLIB.OLB 
target 
memory management, 10-27 
unmapped, 2-14 
System-controlled partition 
extending memory for task in, 
11-15 


T-bit trace trap, 10-50 
Table storage, F-2 
memory for 
to improve performance, F-2 
Target system, C-1l 
transfering task to a, C-l 
Task 
access 
system-owned common or 
library, 11-11 
system-owned 
supervisor-mode library, 
11-35 
user-owned common, 11-28 
user-owned library, 11-28 
user-owned supervisor-mode 
library, 11-31 
active files 
declaring number of, 11-6 
additional memory for, 11-15 
address windows 
declaring an additional, 
11-41 
ancillary control processor 
specifying as, 10-5 
assigning physical device to 
LUN, 11-7 
attaching slave attribute to, 
10-44 
building for target system, 
C=) 
changing name of, 11-36 
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Task (Cont.) 


checkpointable 
specifying, 10-10 
command line to build a, 1-2 
comparison 
conventional and I- and 
D-space, 7-2 
completion routine for a, 
11-10 
conventional 
autoload vector, B-17 
disk image, 7-6 
mapping compared to I- and 
D-space task, 7-2 
creating a dynamic region, 
5-40 
creating multiuser, 10-29 
D-space 
overlay structure, 3-21 
data 
in task image, B-4 to B-6 
needed by system to instali, 
B-1 
declaring 
execution priority for, 
11-27 
maximum stack size of, 
11-34 
number of LUNS for, 11-39 
object-level patch for, 
11-5 
ODT SST vector in, 11-24 
disk image, 2-8 
enabling 
postmortem Dump for, 10-32 
T-bit trace trapping in, 
10-50 
extending 
a program section in a, 
11-14 
memory of, 11-15 
to partition length, 11-15 
external header 
specifying, 10-52 
floating point processor in 
specifying, 10-18 
format buffer 
declaring length of, 11-16 
global relative patch 
declaring, 11-19 
global symbol 
excluding a, 11-21 
including in, 11-18 
global symbol definition 
declaring a, 11-17 
global symbol reference 
declaring a, 11-20 
header, 2-8 
allocating additional 
(checkpoint) space in, 
10-6 
checkpoint area within, B-9 
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header (Cont.) 
controlling creation of, 
10-20 
fixed part, B-1l to B-12 
I- and D-space, 7-11 
space for EAE context, 
10-16 
space for floating-point 
context, 10-18 
host to target system 
example of transferring, 
C-2 
I- and D-space, 2-28, 7-1 
autoload vector, 7-9, B-17 
to B-18 
differing from conventional 
task, 2-28 
manual load calling 
sequence, 4-8 to 4-9, 
4-11 
map, 7-9 
mapped in I- and D-space 
system, 7-4 
mapping, 7-3 
mapping summary of, 7-2 
memory allocation, 7-9 
overlaid, 7-5 
overlay region vector, 5-11 
overlay structure, 3-21 
patching, 11-13 
PSECT in overlay, 7-6 
simplified mapping, 2-29 
specifying, 10-21 
.STB file, 7-9 
with up-tree segment, 3-22 
I-and-D and conventional 
mapping compared, 7-2 
identification 
for I- and D-space, 7-1 
identifying partition for, 
11-25 
image, B-l, B-14 
file structure, B-l 
image on disk 
non-overlaid, B-2 
non-overlaid as lkinked to 
library, B-2 
overlaid, B-3 
overlaid I- and D-space, 


B-4 
including debugging aid (ODT) 
in, 10-14 
inhibiting queuing message to, 
10-35 


installed name 

declaring, 11-36 
label block, 2-8 
label block O, B- 
label block 1, B- 
label block 2, B- 
label block 3, B- 
linking 
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Task 


linking (Cont.) 
to a supervisor-mode 
library, 8-10 to 8-12 
to region, 5-13 
to region in I- and D-space 
system, 7-3 
several libraries, 11-8 
to 11-9 
list of attributes, 10-37 
logical units 
number of, 11-39 
making checkpointable, 10-6 
map 
linked to a common, 5-24 
mapping, 2-15, 2-20 
maximum record buffer size 
declaring, 11-23 
memory, 2-10 
memory-resident overlay 
operator 
enabling, 10-34 
memory-resident overlay 
segment 
changing alignment of, 10-8 
multisegment, 3-5 
global symbol resolution, 
3-17 
multiuser, 2-28 
See Multiuser task 
declaring read-only 
partition, 11-33 
specifying a, 10-29 
ODT vector, 11-24 
overlaid, 3-7, 3-9 
global cross-reference of, 
4-12 to 4-14 
memory savings, 3-9 to 3-10 
segment calls, 3-10 
virtual address space, 3-10 
overlaid I- and D-space 
disk image, 7-8 
map, 7-12 to 7-16 
tree, 7-7 
virtual address, 7-7 
overlay, 2-10 
partition 
declaring, 11-25 
patching of 
with object code, 11-5 
privileged, 2-25 . 
See Privileged task 
specifying, 2-25 
specifying a, 10-33 
privileged access right for 
establishing, 10-33 
program section order 
effect in creating, 10-36, 
10-46 
region, 2-18 to 2-20 
relocation of, 2-2 
resident common 


system-owned, 


to 


ll-1ll 
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Task (Cont.) 
resident library 
system-owned, 11-11 
Single segment, 3-4, 3-8 
Slave 
specifying a, 10-44 
specifications 
multiple, 1-5 
specifying 
data space in an I- and 
D-space, 7-5 
KE11-A in, 10-16 
SST vector address 
declaring, 11-37 
stack size 
declaring, 11-34 
structure, 2-8 
label block, 2-8 


supervisor-mode library for a, 


11-31, 11-35 
system mapping status of 
indicating, 10-26 
time-based schedule request 
declaring UIC for, 11-38 
traceable 
specifying a, 10-50 
UIC 
declaring, 11-38 
use of memory management, 
2-15 to 2-16 
user: 
data space definition, 7-1 
vector address 
declaring system SST trap, 
11-37 
virtual program section 
specifying, 11-40 
window, 2-20 to 2-22 
in I- and D-space, 7-5 
linking to region, 5-15 
Task Builder 
command line, 1-2 
fast 
See Fast Task Builder 
function, 2-1 
option, 1-4 
switch, 10-1 
TASK option, 11-36 
Text information record, A-il 
to A-12 
format, A-12 
Throughput 
improving TKB, F-1l 
TKB 
slow 
to improve performance, 
F-11 
/TR switch, 10-50 
Transfer 
address, A-6 
address entry, A-6 
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Tree 
applying autoload indicator, 
4-2 
calling segments in, 4-6 
calling up-tree segments, 4-6 
multiple 
defined, 3-30 
defining, 3-31 
structure, 3-18, 3-32 
- TRLUN 
reserved global symbol, E-2 
S$TSKP 
reserved PSECT name, E-4 
TSKV option, 11-37 
Type-code, 2-5, 2-7 


UFD conventions in command line, 
1-9 
uIc 
declaring in task, 11-38 
option, 11-38 
UNITS option, 11-39 
Unmapped 
system, 2-14 
memory layout, 2-16 
Unnamed program section 
See Program section 
-USLU1 
reserved global symbol, E-2 
~USLU2 
reserved global symbol, E-2 


Vector 
autoload, 3-20, 4-4 
conventional task, B-17 
eliminating unnecessary, 
4-6 
I- and D-space, 7-11 
I- and D-space format, 4-5 
I- and D-space task, 7-9, 
B-17 
in region, 5-12 
in task header 
extension area format, B-13 


Vector (Cont.) 
mode-switching 
supervisor library, 8-19 
supervisor-mode library, 
8-1 
ODT, 11-24 
overlaid region, 5-11 
I- and D-space task, 5-11 
SST address, 11-27 
SVEXT 
low-memory context, B-10 
reserved global symbol, E-2 
VSECT option, 11-40 


/WI switch, 10-51 
Window, 2-20 to 2-22 
block, 2-20 to 2-22 
creating a, 5-14 
for a region, 5-14 
in overlay, 3-49 
definition block, 2-22 
descriptor, B-20 to B-21 
in overlay, 3-20 
for region and linking task, 
5-15 
in I- and D-space task, 7-5 
option, 11-41 
region, 5-25 
wrap around 
in virtual sections, 5-54 
$SWNDS 
reserved PSECT name, E-4 
WNDWS option, 11-41 
Work file 
accesses 
system overhead, F-2, F-5 
to F-7 
parameters for, F-2 
performance 
changing device to improve, 
F-5 


/XH switch, 10-52 
/XT switch, 10-53 
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